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Museo di Zoologia ed Anat. Comp. della R. Universita di
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From the Museum.

Indian Museum, Calcutta— Materials for a Carcinological

Fauna of India. No. 6 (1900). By A. Alcock, M.B., C.M.Z.S.
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Memorandum on the Organisation of Indian Museums. By
George Watt, Esq. (1900). From the Superintende7it of Govern-

ment Printing, India, Calcutta.
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d' ^ \>
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Chicago Academy of Sciences—Bulletin. N"o. iii. Part i. of
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Museum of Comparative Zoology at Harvard College, Cam-
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New York Academy of Sciences—Annals. Yol. ix. Nos. 6-12
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Academy.

Smithsonian Institution, Washington: U.S. National Museum
—Report for the Year ending June, 1898 (1900). From the

Director.

U.S. Department of Agriculture, Washington—Secretary's

Report, 1900: Division ofAgrostoloyy—^yxSiQ^XJm. No. 24(1900);

Circular No. 28 (1900): Division of Biological Survey— Bulletin

No. 14(1900): Division ofBotany—Contributions. Yol. vii. No. 1

(Dec, 1900) : Division of Entomology—Bulletin, n.s. Nos. 23

and 26 (1900); Circular. Second Series. Nos. 41-42 (1900);

Farmers' Bulletin. No. 1 20 (1 900) : Division of Vegetable Physiology

and Fathology—^yxW^Xkn. Nos. 17-18, 20-21, 23, 25, 27 (1899-

1900). From the Secretary for Agricidture.

Washington Academy of Sciences— Proceedings. Yol. ii.

pp. 341-676 (18 Nos., Nov.-Dec, 1900). From the Academy.

Wisconsin Natural History Society—Bulletin. Yol. i. n.s.

No. 3 (July, 1900). From the Society.

Museo Nacional de Buenos Aires—Comunicaciones. Tomo i.

No. 7 (Oct., 1900). From the Museum.
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xvi (1900). From the Museum.

Bernice Pauahi Bishop Museum, Honolulu—Fauna Hawaii-

ensis. Vol. ii. Part iv. (1900): Memoirs. Vol. i. No. 2 (1900):

Occasional Papers. Vol. i. No. 2 (1900). From the Museum.

Department of Agriculture, Cape of Good Hope—Marine
Investigations in South Africa. The Alcyoyiaria and Hydrocoral-

lince of the Cape of Good Hope. By S. J. Hickson, M.A., D.Sc,

F.R.S. (1900). Fro7n the Under Secretary for Agriculture.

South African Museum, Cape Town—Annals. Vol.ii. Part 4

(Dec, 1900). From the Museum.

South African Philosophical Society, Capetown—Transactions.

Vol. xi. Part 2 (1900); List of Contents of Vols. i-xi. (1900).

From the Society.
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DESCRIPTION OF A NEW SPECIES OF ACACIA.

By J. H. Maiden.

(Plate i.)

AcAciA Dorothea, sp. nov.

An erect shrub of several feet, with angular branches, more or

less covered all over with appressed white hairs, occasionally

rubbed oif on the old leaves, very dense on the younc;" shoots.

Phyllodia linear-lanceolate, falcate, rather more than 21 inches

long and 4 to 5 lines broad, rarely attaining ^ an inch in breadth,

obscurely veined, except the prominent mid-vein, with pro-

minently thickened margins, and frequently with a small oblique

or recurved point, the single large marginal gland about half-

way between the point and the base. Flower-heads oblong,

about 6 to 8 on short pedicels, in stout axillary or terminal

racemes much shorter than the leaves. Flowers about 20 in the

heads. Calyx small, shortly n-lobed, very hairy. Petals 5,

glabrous or nearly so, more than twice as long as the calyx,

united at the base. Ovarium densely hairy. Pods flat, stipitate,

generally 1 to 1^ inches long, and about ^ inch broad, somewhat

curved, with thickened margins, much constricted between the

seeds, densely covered with soft hairs, especiall}^ in the unripe

state. Seeds longitudinally arranged, small, ovate, only 2 or 3

or solitary in the few ripe pods seen ; funicle folded under the

seed, the last fold much thickened.

Mount Wilson (J. H. Maiden, April, 1896, in bud ; October,

1899, in flower) ; Mount Victoria (J. H. Maiden, August and

September, 1898, in bud and in flower) ; near Hartley (J. H.

Maiden, February, 1899, in bud) ; Clarence Siding (J. H. Maiden,

September, 1899, in flov/er, and in April, 1900 ; J. L. Boorman,

December, 1900, with unripe pods ; January, 1901, with ripe

seeds).
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The species is named in honour of my daughter, Acacia Dorothy

Maiden (in fulfilment of a long-standing promise)

The affinity of this species lies with A. rubida, A. Cunn., A.

obtitsata, Sieb., and A. amoena, Wendl.; but it is distinguished

from them all by the oblong flower-head attaining fully \ inch in

length, and almost connecting it with the section Juliflorce. Its

hairy pods distinguish it also from the allied species.

EXPLANATION OF PLATE.

Fig. 1.—Flowering twig.

Fig. 2.—Showing the oblong flower-heads, best seen in bud.

Fig. 3.---Pentamerous flower, showing the hairy calyx.

Fig. 4.—Pod, showing the constriction between the seed.

Fig. 5.—Seed, with funicle, enlarged.
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NOTE ON THE SUBGENUS SALINATOR OF HEDLEY.

By Edgar A. Smith, F.Z.S., Cokr. Mem.

Ill the last Part of the Proceedings of this Society (Vol. xxv.,

p. 511) Mr. Hedley has suggested a new subgeneric name

(Salinator) for the Australian shell commonly known as Amphi-

hola fragilis, to take the place of Ainpullarina of authors which

he shovvs to have a different signification from the Amqnillarina of

Sowerby.

In his remarks he merely casually refers to the genus Ampul-

lacera of Quoy and Gaimard, described in 1832*, which included

both the genus Amphibola as restricted by Mr. Hedley, and the

subgenus Ampullarina, auct. ( = Salinator).

The question first of all arises whether there are sufficient

grounds for subgeneric separation, and secondly, if this be granted,

whether the name Ampullacera should not have been used.

It is a recognised custom, where an author has included various

forms under one generic title, for his successors to limit the

genus, retaining the original name, and to apply fresh terms to

the forms considered distinct.

As Messrs. Quoy and Gaimard did not indicate either species

in particular as the tj'^pe of their genus, it is open to any succeed-

ing writer to apply the name Amindlacera either to A. aveUana

or to A. fragilis, supposing he considers them generically or

subgenerically different.

Now, as the species avellana was previously, in 1817, appro-

priated by Schumacher as the type of his Amj^hihola, it could

not be retained for Ampullacera, and, therefore, it seems to me

that Mr. Hedley would have acted more wisely if he had used

* V'oy. Astrolabe, Zool. Moll. Vol. ii., p. 196.
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the latter term for the fragilis group of species, instead of

further burdening science with a new name.

Oonchologically the two forms are, in my opinion, inseparable

subgenericall}^ and M. Bouvier*, who has studied the anatomy

of both, although pointing out differences in the genitalia, does

not appear to have considered them sufficient for generic or sub-

generic distinction.

In conclusion it may be of interest to point out that the proper

name to apply to the New Zealand species is Amphihohi crenata,

as the following synonymy will shew :—
1784

—

Limax crenala, Martyn, Univ. Conch. Vol. ii., pi. 69.

1789

—

Bulimns avel/ana, Bruguiere, Ency. Method, f Vers.

Vol. i. p. 297.

1790—Helix avellana, Gmelin, iSyst. Nat.* p. 3640.

* Bull, Soc. Philom, Paris, ser.8. Vol. pp. 146-153.

t The correct dates of those works have been kindly supplied to me by Mr.

C Davies Sherborn.
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STUDIES ON AUSTRALIAN MOLLUSCA.

Part IV.

{Continued from Vol. xxv., |?. 732.)

By C. Hedley, RL.S.

(Plate ii.)

Flammulina gayndahensis, Brazier.

Helix (Thalassia) Gayndahensis, Braz., Proc. Linn. Soc. N. S.

Wales, i. 1875, p. 2.

(Plate ii., figs. 17-19.)

An example from the original lot has supplied the opportunity

of illustrating this hitherto unfigured shell. It measures : height,

4 mm. ; major diameter, 7 mm. ; minor diameter, 6 mm. With-

out some knowledge of the anatom}^ its classification cannot be

certain. The consideration of shell characters suggests to me
that its place is next F. delta, Pfr., as a second member of the

subgenus called Hedleyoconcha by Pilsbry."^'

Tritonium sinense, Reeve.

Tryon, Man. Conch, iii., p. 20, pi. xi., fig. 85.

This tropical species appears to have escaped notice as an

inhabitant of the coast of N. S. Wales. I have seen an adult

specimen taken at the Black Rocks, near Ballina, N. S. Wales.

A near ally, T. caudatum, Reeve, has already been recorded b}'"

Angasf from Port Stephens and near the mouth of the Macleay

* Pilsbry, Guide to the Study of Helices, 1894, p. 18.

fAngas, P.Z.S., 1877, p. 179.
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River. I have seen an adult shell from the Black Rocks, and a

young dead specimen was lately found at Balmoral Beach b}^ Mr.

J. J. Walker, R.N.

Mangilia alticostata, Sowerby.

Sowerby, Proc. Malacol. Soc. ii., 1896, p. 31, pl.iii., fig. 16.

This species has hitherto been known only from St. Vincent's

Gulf, S. Australia. I have lately recognised it in a single beach

shell collected by Mr. J. Brazier in the dyke-trough at Hunter's

Beach, Middle Harbour.

ScALA minutula, Tate & May.

Tate & May, Trans. Roy. Soc. S. Australia, 1900, p. 95.

This species has been found in N. S. Wales by Mr. H. L.

Kesteven, who has shown rae an example which he collected at

the North Head of Botany Bay. He has since generously

presented his specimen to the Australian Museum.

Odontostomia varians, Tate & May.

Tate & May, Trans. Roy. Soc. S. Australia, 1900, p. 97.

An example of this species which I collected on Balmoral

Beach, Middle Harbour, was identified for me by Prof. Tate.

LlOTIA VENUSTA, n.sp.

(Plate ii., figs. 1-3.)

Shell flattened, widely umbilicate, solid, glossy, white. Whorls
four and a-half. Upper ones smooth; the last two with one keel

at the periphery and another at a third of the distance between
that and the suture; on the last whorl these are beaded (32 beads

on the periphery), but on the penultimate they are plain. On the

base a keel follows the rim of the umbilicus, and at equal

distances three others are disposed between that and the

periphery. For minor sculpture there are raised spiral threads

between the suture and upper beaded keel. The spaces between

the other keels are latticed by oblique threads in the line of
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growth, which appear again within the umbilicus. Aperture

oblique, ovate; lip very little thickened and expanded. Major

diam., 4-9; minor diam., 3-8
; height, 2*2 mm.

Hah.—Darnley Island, Torres Straits. One specimen taken

by Mr. J. Brazier in 30 fathoms.

Type.—To be preserved in the Australian Museum.

This species is not like the typical Liotla ; it possibly belongs

to Microtheca, a genus not sufficiently elaborated by its author

for satisfactory use.

LlOTIA DEVEXA, n.Sp.

(Plate ii., figs. 4-6.)

Shell turbinate, whorls in transverse section nearly square,

widely umbilicate, ver}^ solid, dull. Colour creamy white,

whorls four, the upper two nnsculptured, the last descending

steeply and suddenly. The whole surface is densely covered by

fine, close, radiating threads. Periphery flattened, with a keel

at the upper and lower angles, the superior crenulated. Outside

the deeply impressed suture runs a row of denticules. Base

flattened, the abrupt margin of the aperture scalloped. Aperture

semilunate, very oblique, with two massive lips, one within the

other. Major diam., 4*5; minor diam., 3*5; height, 3'3 mm.

Hah.—Torres Straits; dredged by Mr. J. Brazier, in 12

fathoms.

Type.—To be preserved in the Australian Museum.

Teinostoma vesta, n.sp.

(Plate ii., figs. 14-16.)

Shell subdiscoidal, solid, smooth, glossy, white, and widely

umbilicate. Whorls four, parted by a furrowed suture, last

whorl broadened near the aperture, above ascending on the previous

whorl, below with incipient transverse ribs. Spire a little

elevated. Umbilicus infundibuliform, sharply angled at the

margin. Aperture oval, a little thickened within. Major diam.,

3-15
; minor diam., 2-3

; height, 1-5 mm.
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Hah.—Darnle}^ Island, Torres Straits; several examples

dredged by Mr. J. Brazier, in 30 fathoms.

Type.—To be preserved in the Australian Museum.

Cyllene lactea, Adams & Angas.

Adams k Angas, P.Z.S., 1863, p. 422; 1867, p. 191.

(Plate ii., fig. 10.)

A drawing is now presented of this hitherto unfigured species.

The original is 13 mm. in length and 6-5 in breadth. It was

identified by Mr. Brazier, and was dredged by him in 8 fathoms

off the inner North Head, Sydney Harbour. The colour is not

always as described by the specific name. Some shells are

marbled with pale brown, and have below the suture alternate

white and da.rk brown spaces.

Cantharidus decoratus, Philippi.

This common shell varies a little;^' some specimens are more

sharply keeled and some are broader in proportion to their height

than others ; the spiral lines of granules differ in their develop-

ment, and the colouration is not always the same. Owing

partly to this, but chiefly to insufficient material, it seems to me
that several names have been applied to it. After diligent study

I can find no essential difference between the descriptions and

figures in the Conchylien Cabinet of Trochus decoratus {^. 59), T,

fragum (p. 257), and T. pyrgos (p. 297), all of Philippi. Indeed,

my chief difficulty in uniting these is to believe that so careful an

author could thus err. No subsequent conchologist has recognised

all three species. For instance. Smith sees T. decoratus in the

Sydney shell, but refers to fragum as only known to him in

literature ; again, Pilsbry recognises the Sydney shell as I', pyrgos^

but T. decoratus is for him a name in books.

The description of Thalotia zeh7'ides by A. Adams is without

measurement or locality, and is quite useless for discrimination.

Angas, doubtless informed by Adams, thus determined and

* As noticed by Reeve, Conch. Icon, xiv., 1863, Ziziphinus, PI. v., f. 36.
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redescribed the common Sydney shell. "^ Pilsbry doubtfully

subordinates T. zehrides to Cantharidus pyrgos.^

These names appeared in the following order :

—

Trockus (lecoratus, Philippi, Zeitsch. f. Mai., July, 1846, p.

102. Locality unknown
; from Gruner's collection.

Trochus fragutn, Philippi, Zeitsch. f. Mai., 1848, ^. 106.

Locality unknown ; also from Gruner's collection.

Trochuspyrgos, Philippi, Zeitsch. f. Mai., 1849, p. 189. Locality

Australia; from Hanley's collection.

Thalotia zehrides, A. Ad., P.Z.S., 1851, p. 173. Locality un-

known.

Canthiridus decoratus, Ad. & Ang. (P.Z.S. 1864, p. 37), is

identified by Prof. Tate as Gihhula tiberiana, Crosse, 1863. It is

submitted that the different rendering of the generic name of

that species permits Cantharidus decoratus, Philippi, to be used

for the Sydney shell.

CUSPIDARIA LATESULCATA, Ten. Woods.

Necera latesulcata, Woods, P.L.S. N.S.W. ii., 1877 (1878), pp.

123, 124.

(Plate ii., figs. 11-13.)

That an illustration of this hitherto unfigured species might be

supplied, Dr. J. C. Cox has kindly lent me his original series

studied by the Rev. J. T. Woods. The valve represented is

31 mm. long. C. latesulcata was taken in Torres Straits by Prof.

A. C. Haddon.+

Smith, who writes the name, N. latisulcata, marks the species

as one he personally examined and includes it in his section A. or

Necera proper.

§

Dall has pointed out that because Necera is preoccupied in

entomology, Cuspida7'ia must necessarily be adopted.
||

* Angas, P.Z.S., 1867, p. 215.

t Pilsbry, Man. Conch. xi.,p. 144.

+ Melvill & Standen, Journ. Linn. Soc. Zool. xxvii., 1899, p. 202.

§ Smith, Chall. Keport, Lamellibranchiata, 1885, p. 35.

II
Dall, Bull. Mus. Comp. Zool. xii., p. 292.
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CuspiDARiA TASMANICA, Ten. Woods.

T. Woods, Proc. R. Soc. Tcasmania, 1875, p. 27.

For comparison with the fore-

going species I include illustrations

of this hitlierto unfigured species,

derived from an authentic specimen

kindly lent to me by the Rev. H.

D. Atkinson. (Fig. 20).

Lima brunnea, n.sp.

(Plate ii., figs. 7-9.)

Shell thin, translucent, small,

shaped like an axehead, with no

gape, very inequilateral. Pos-

teriorly the shell is truncate for

almost the whole height, the trun-

cated portion being sharply and
CuspiDARiA TASMANICA. deeply infolded. A curve of

^ig- 20. half a circle is approximately

described by the ventral and anterior margin. Colour, pale brown.

Sculpture : the whole surface is evenly covered by fine, close,

radiating riblets, which are microscopically beaded, diverge from

a median parting and are occasionally disjointed by concentric

growth lines. Cardinal area triangular, overhung by the in-

curved beak and sharply defined by a ridge above. Hinge line

short. Auricles almost obsolete, cartilage narrow, in an obliquely

descending, shallow sulcus, which barely undulates the hinge

margin. Inside polished, faintly tinged with purple; the margins

denticulated by the radiating riblets. Height, 8 mm.; length,

6 mm.; breath of conjoined valves, 4 mm.

Hah.—Only known within Sydney Heads; dredged alive in 8

fathoms off Green Point, Watson's Bay, by Mr. J. Brazier; found

dead on Chinaman's Beach, Middle Harbour, by myself, and at

the inner South Head by Mr. H. L. Kesteven.
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Type —To be preserved in the Australian Museum.

I have had the pleasure of showing this remarkable little shell

to Prof. Tate, who confirms me in regarding it as new. The

feeble ligament and tightly closed valves suggest to me that this

Lima is no swimmer.

On the Challenger Station, 164 B.

One of the Australian "Stations" of the cruise of H.M.S.

Challenger is known as 164 B. It is situated a little distance

east of Sydney in a depth of 410 fathoms. Here the expedition

is reputed to have obtained a quantity of shells. Most are

known from this haul alone.

Of these are:

—

Necera angasi, Lima muri^ayi, L. aitstralis,

Pecten challengeri, JVucula umbonata, JV. dilecta, Tellimya Huhacu-

minata, Solarium atkinsoni, Scahi distincta, Mitra miranda,

Marginella carinata, M. brazie^'i, Cancellaria exigua, Pleici'otoma

challengeri, P. crossei, P. hoylei, P. watsoni, Odostomia fischeri,

0. consanguinea, 0. constricta, Bulla incommoda, Cylichna

ordinaria and Lej)eta alta, all of E. A. Smith ; Trochus glyptus,

Trophon carduelis, Fusus jx^yodoides and Nassaria campyla, of

R. B. Watson; Tiirritella smithiana and T. crenulata of Miss J.

Donald.

Except for their presence in this haul the remainder of the

species are known only from the North Atlantic Ocean, namely:

—

Rissoa deliciosa, Jeffreys; Dentalium ensicidus, Jeffreys; D.

panormitanum, Chenu; C'usjndaria teres, Jeffreys; Poromya
neceroides, Seguenza; Cadulns propinquus, Sars (or C curtus,

Jeffreys) ; Dentalium capillosuin, Jeffreys ; Scaphander gracilis,

Watson; Scissurella crispata, Fleming; and Seguenzia carinata,

Jeffreys.

Mr. E. A. Smith, who has dealt with this collection, remarks

on it as follows:—"The specimens in question were picked out of

samples of sea-bottom, which have been examined since the

reports on the Gasteropoda and Lamellibranchiata by the Rev.

R. Boog Watson and myself respectively were published. Mr.
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Watson, who examined the Gasteropods, questioned the correct-

ness of the locality from the presence of these Atlantic forms,

and was inclined to believe that some mistake must have occurred.

I also at first held the same view; but as Dr. Murray is convinced

that no such error in the locality could possibly exist, I feel

bound to withdraw that opinion."*

Probably most naturalists will fail to reconcile the facts with

the conclusion quoted. Personally I cannot believe that an

extensive series of marine shells could be taken in the neighbour-

hood of Sydney, which on the one hand should contain no Pacific

species, but on the other have so large a proportion as one quarter

of North Atlantic forms. A consultation of the " Summary of

Results " of the Challenger expedition, strengthens the presump-

tion that these shells are foreign to Australian seas. For it is

written (i., p. 574) that at station 164 B., the operations con-

sisted of sounding and putting over the trawl which came up

V with a few specimens." In fact, the dredge was not put down
at all. If the record of these specimens be correct, then one of

the most profitable hauls of the voyage, rich in species and

exceptionally rich in individuals, was made without using a

dredge and appeared to the officer-in-charge as "a few specimens."

With reference to D. ensiculus, Pilsbryf writes :
—"Taking

into account the association of species of other genera, it seems

to us quite incredible that these forms actually occurred at the

station alleged. It is more likely that a locality label became

misplaced."

Following this suggestion, it occurred to me that "164 B."

might be a mistaken label for "64." Examination of the

record of the latter station gives some support to this hypothe-

sis. For Challenger Station 64 is in mid-Atlantic, between

Bermuda and the Azores, with a depth of 2,700 fathoms. Here

the dredge was put down "to get a good sample of the

* E. A. Smith, Proc. Malac. Soc. i., 1894, pp. 59, 60,

t Pilsbry, Man. Conch, xvii. p. 122. /<V^^
^' n/^
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bottom" and "about a cwt. of ooze" was secured.* I can find

no further history of this hundredweight of mud in the

Challenger publications, and I venture to suggest it as a probable

origin of the 164 B. shells. Every reason against the Australian

habitat of these shells becomes an argument in favour of their

Atlantic habitat. Firstly, my hypothesis satisfies the claim made

by Bissoa deliciosa and following ten species, to transfer the whole

collection from the Pacific to the Atlantic ; secondly, the field

books of the expedition show that the Atlantic Station 64 yielded

a great haul but no published results ; whereas the Pacific

Station 164 B. gave an insignificant haul with great published

results; thirdly, it is expressly stated by Smith that the 164 B.

shells "were picked out of samples of sea-bottom;" the Atlantic

sample was a cwt. of ooze, the Pacific sample was what returned

upon the sounding lead.

This reasoning may or may not be suflicient grounds for incor-

porating the 164 B. shells in the Western-North Atlantic fauna,

but I submit that it justifies the elimination of the series from

the Australian fauna.

The period of disturbed records includes a previous haul. At

Station 163 A., off Twofold Bay, N. S. Wales, depth 120-150

fathoms, the Challenger trawled several large shells of which no

notice appeared in the subsequent reports. Angas, on Brazier's

information, mentions! that Murex cervicornis, Lamarck; Cypraea

unibilicata, Sowerby; Valuta papillosa, Swainson; and others

were taken there.

As corroborative evidence of the correctness of the locality of

these 164 B. shells, Smith cites the supposed finding alive of the

Mediterranean species Euthria cornea by Mr. R. C. Rossiter at

Wagap, New Caledonia. I wrote to Mr. Rossiter to inquire

about this and he replied :— 10th February, 1901, "that he had

not found it alive, but had recived it from a correspondent." A

* Summary of Eesults, Chall. Ex. i., 1895, pp. 252-3.

t Angas, P.Z.S., 1877, p. 179.



BY C. HEDLEY. 25

French military post is stationed at Wagap and the soldiers there

come straight from Marseilles. The inference is obvious.

EXPLANATION OF PLATE II.

Figs. 1-3.

—

Liotia venusta, Hedley ; from different aspects.

Figs. 4-6.

—

Liotia devexn, Hedley; from different aspects.

Figs. 7-9.

—

Lima bninnea, Hedley ; from two aspects with details of hinge.

Fig. 10.

—

Cyllene lactea, Adams and Angas.

Figs. 11-13

—

Cuspidaria latesulcata, Ten. Woods ; from different aspects.

Figs. 14-16

—

Teinostoma vesta, Hedley; from different aspects.

Figs. 17-19

—

Flammulina gayndahensis, Brazier ; from different aspects
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OEOLOGICAL NOTES ON KOSCIUSKO, WITH SPECIAL

REFERENCE TO EVIDENCES OF GLACIAL ACTION.

By Professor David, B.A., F.R.S., Richard Helms, and

E. F. PiTTMAN, Assoc. R.S.M.

(Plates iii.-x.).

I. Introduction.

In the appendix to this paper a list is given of the principal

works relating to the above subject as well as to general evidences

of glaciation in Cainozoic time in the Southern Hemisphere.

Briefly the history of the geographical and geological exploration

of Kosciusko is as follows :

—

In 1840 Count P. E. de Strzelecki mounted the Alps and

called one of the highest peaks Kosciusko, from its fancied

resemblance to the patriot's tomb at Cracow (53).

In 1846 Mr. T. S. Townsend, formerly Deputy Surveyor-

General in New South Wales, examined the Kosciusko region,

and later ran a traverse line along the main dividing line between

the waters of the rivers Murray and Snow}^ (3, p. 227).

During 1851-52 the late Rev. W. B. Clarke geologically

examined the Kosciusko region, which he named the " INIuniong

Range," and for the first time a definite reference is made to

evidence there of past glacial action ( 3 )•

Mr. Clarke states that " Probably in earlier times glaciers did

form ; for I saw more than one unmistakable hloc jjerche, a mass

resting on upturned edges of strata." Again he states (o^:>. cit.^

p. 230), " But I am persuaded that formerly true glacier ice was

formed on the Muniong, and I have always thought that the effect

of it may have produced a kind of gold moraine in places, where

auriferous veins came into contact with ice."
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In 1855 the late Baron Ferdinand von Miiller explored the

Kosciusko region, chiefly botanically. He speaks of "glaciers"

and "ice masses" at Kosciusko, but really refers not to true

glacier ice but to snow masses which are characteristic of

Kosciusko in winter, and which Mr. Clarke aptly describes

thus {pp. cit. p. 225) :
—"The snow itself was not exactl}' in the

condition of that which I saw on the glaciers of Mont Blanc,

and which is called "neve," nor was it strictly "neige;" it partook

of the characters of both, and though not lying on ice but on the

rocks, was certainly in a transition state, being partially con-

solidated. It had been, I doubt not, often partially thawed and

re-congealed, the snows of many winters contributing to it.

Hence its imperfect crystalline structure."

In January, 1885, Dr. R. von Lendenfeld made a cursory

examination of the Kosciusko Plateau, spending a couple of days

near the summit (ii, 12). Although he did not actually observe

ice-grooved rock surface, nor striated boulders nor moraines, he

nevertheless concluded from the general aspect of the surface of

the granite above the altitude of 5,800 feet, that the Kosciusko

Plateau had at one time been glaciated from its highest points

(over 7,000 feet), down to that level.

During 1889 and 1893 one of us (Mr. Richard Helms) visited

the Australian Alps and found very definite traces of glaciation

in the form of moraines, and exhibited to this Societ}^ an ice-

scratched block from Kosciusko ( 6 )• The conclusion arrived at

in a subsequent paper was that the ice which glaciated Kosciusko

came down at least as low as 5,200 feet above the sea. It is

suggested that the numerous small circular lakes in the Monaro

region, not far from the Kosciusko Plateau^ and lying at altitudes

of only about 3,000 feet, may also be of glacial origin ( 7 ).

In 1895 Mr. J. B. Jaquet, A.R.S.M., RG.S., examined and

reported upon a part of the Kosciusko Plateau ( 9 ). Mr. Jaquet

did not see any definite traces of glacial action in the part of the

plateau visited by him, and as a matter of fact in the localities

examined by him such traces are not conspicuous.
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111 1897 the Rev. J. Milne Curran made a detailed examination

of the greater part of the Kosciusko Plateau and embodied the

results in a paper to this Society. He concluded that evidences

of the former presence of moving glacier ice in the region

examined by him were wanting (4, 5).

During the same year Messrs. A. E. Kitson, F.G.S., and W.
Thorn examined the Kosciusko Plateau, but not sufficiently far

north to come within reach of the principal areas, where the

glacial evidences now described in this paper exist (10). They

conclude, however, that there are evidences of glacial markings

at Mount Etheridge, not far from the summit of Kosciusko

(10, p. 369).

During February and March of this year we examined a large

portion of the Kosciusko Plateau in company with Mr. F. B.

Guthrie, F.C.8., and on these occasions found such clear evidences

of ice-action as places the former existence of glacier ice at

Kosciusko absolutely beyond dispute.

II. General Geological Features.

The section (Plate vi.) accompanying this paper illustrates

our views as to the general geology of the region examined by

us. At Cooma a gneissic granite traversed by coarse veins of

pegmatite prevails. The folia dip in a general direction of about

E. 10° N. at 65°. These gneisses differ materially from the

gneissic granite of Kosciusko. The Cooma gneisses are very much
crushed and strongly foliated, and, as mentioned, are traversed by

veins of pegmatite, whereas the gneissic granite of the Kosciusko

Plateau is only slightly foliated, and is devoid of the very coarsely

crystalline pegmatites, although containing occasional veins of a

hard, fine-grained aplite. The gneisses continue from Cooma
towards Jindabyne for about 7 J miles, with smallflows of Tertiary

olivine basalt capping it at 5|- miles and 6J miles. Beyond 7J
miles the micaceous gneissic rocks give place to sedimentary

rocks, apparently part of the series of Lower Silurian radiolarian

rocks observed further on towards Jindabyne. At 8J miles
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towards Jindab3'ne there is a strong outcrop of these sedimentary

rocks.

At 9 miles granite of the Kosciusko Phxteau type first makes its

appearance. It has the general aspect of being newer than the

gneiss of Cooma. An actual junction, however, between the two

was not observed. This granite continues, with occasional

cappings of basalt and Tertiary gravels at the points shown on the

section to about half a mile beyond Berridale, a total of 21 miles

beyond Cooma. At the latter spot there is a sharp junction line

between this granite and some black chiastolitic shales and

radiolarian cherts. The altitude of this junction line on the

main road is about 2,530 feet. The chiastolite slates and shales

here dip N. 15° W. at 70^. At 22|- miles an interesting lake, Lake

Coolapatong, is seen about half a mile to left of the road. One of

us (Mr. Helms) has suggested that it may be of glacial origin.

Its altitude is approximately 2,400 feet.

At Barney's Ridge, from 24 miles to 27 miles, 15 chains from

Cooma, there is a great development of radiolarian cherts and

shales. As these are striking in the direction of Stockyard Creek,

Byadbo, where Mr. J. E. Carne, F.G.S., has discovered, in rocks

lithologically identical, numerous Lower Silurian graptolites (47).

There can be little doubt, we think, that these rocks too at

Barney's ridge are Lower Silurian. This supposition is much
strengthened by the recent discovery by Mr. W. S. Dun,

Palaeontologist to the Geological Survey of New South Wales, of

abundant casts of radiolaria in the graptolite shales of Byadbo,

similar to the casts in the Barney's Ridge cherts.

The latter, moreover, closely resemble the Lower Silurian

graptolitic cherts and shales of Mandurama in New South

Wales, in which one of us (Mr. Pittman) has discovered and

described Lower Silurian graptolites.

The chalcedonic pseudomorphs after radiolaria in the cherts at

Barney's Ridge vary from 0-75 mm. to 0-150 mm. in diameter.

By far the greater number are exactly 0*115 mm. in diameter.

The casts are all more or less spherical.
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It is obvious that the sedimentary rocks at Barnej^'s Ridge form

a basin bounded by granite on the east and on the west sides.

From the point previously mentioned, 27 miles and 15 chains

on the road from Cooma to Jindabyne, the typical Kosciusko

granite replaces the Lower Silurian rocks, and continues, more or

less, without interruption to the Kosciusko Plateau.

The Kosciusko Plateau rises abruptly from the valley of the

Crackenback River to an altitude of a little over 5,000 feet (about

5,200 feet) at Boggy Plains up to 6,000 feet at Pretty Point (top

of Point) and culminates at an altitude of 7,328 feet at the

summit of Kosciusko, where Mr. Wragge's Meteorological

Observatory now stands.

The plateau is for the most part formed of gneisssic granite

very full of dark enclosures. These are mostly not basic

segregations or secretions, but fragments torn from older rocks,

some of them being fragments of micaceous quartzite and quartz

schist. The folia of the granite strike about 8.S. W. and N.N.E.,

dipping chiefly to E.S.E. at varying angles, perhaps 70° being

near the average.

The granite is traversed by dykes of pyroxene-amphibolite

rocks, passing by decomposition into a chlorite rock. There are

also present whitish veins of hard aj^litic granite, which seem of

somewhat later origin than the mass of the granite. One of these

veins is shown in Plate vii

The granite is also traversed by dykes of olivine-basalt con-

taining enclosures of granite. A large dyke of this kind may be

observed at Strzelecki's Pass (Lendenfeld), close to Russell's Tarn

(Helms), a short distance from Mount Townsend. Another on

the main dividing ridge above Garrard Tarn (Harnett's Lake),

and a third on the west side of Lake Merewether (Blue Lake).

(Plate iii.). A very interesting dyke rock was discovered by us

at a point about one-quarter of a mile up Evidence Valley (Valley

of Blue Lake) from its junction with the Snowy River. The

dyke is about 7 feet wide and strikes E. 5^^' N., and is vertical.

It is almost entirely formed of the minerals nepheline and
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^girine. Mr. G. W. Card, A.R.S.M., F.G.S., determined the

latter mineral for us. The nepheline is in beautifully developed

idiomorphic to hypidiomorphic crystals, showing perfect rect-

angular or hexagonal outlines in thin sections. Sanidine is

present in long delicate acicular crystals, singly twinned. The

rock is therefore essentially a phonolite. Sedimentary rocks,

as shown on the map (Plate iii.), are represented by slates,

phyllites, and felspathic quartzites, which are very possibly of

Lower Silurian age. No fossils, however, macroscopic or micro-

scopic were observed in them by us. We would add that the

frequency of earthquake shocks in the neighbourhood of Cooma

(see appendix, 51) indicates that crustal cracking and orogenic

movement is probably still in progress in this region.

III. Evidences of Glacial Action.

These may be grouped as follows :
—

1

.

Smoothing of rock surfaces.

2. Roches inoutonnees.

3. Grooved and striated rock surfaces and striated boulders.

4. Erratics and perched blocks.

5. Terminal and lateral moraines.

6. Lakes and tarns of glacial origin.

As regards No. 1, Professor Lendenfeld has. already noted that

the rocks of gneissic granite at the Wilkinson Valley, near Kos-

ciusko, and at "Tom's Flat" (Thompson's Flat), near Pretty Point,

are smoothed and hoUowed-out in a manner very suggestive of

glacier action (11,12); and one of us (Mr. Helms) has already

commented on the fact that from Mount Kosciusko down to the

level of Boggy Plains, the granite surface over a large area shows

evidence of having been planed down by glacier ice ( 7 )•

The recent examination by us of part of the Kosciusko high-

lands has confirmed these opinions as to the general smoothing of

the rock surfaces in the Kosciusko region between altitudes of

7,150 feet and 5,600 feet.

In a paper of an introductory character like the present, it may

be convenient to describe these evidences in the order in which
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a traveller following the usual route from Cooma via Jindabyne

and Boggy Plains to Kosciusko would be likely to see them. We
have, however, departed from this rule in the case of localities

where the evidence of glaciation is obscure, such areas being

treated of last. If, therefore, the evidences at Boggy Plains,

Pretty Point, and the flats near Porcupine Ridge and Betts'

Camp be passed over for the present, it may be assumed that the

observer has reached the right branch of the Snowy River near

its source. At the point where the track to Kosciusko from

Botts' Camp crosses the right branch of the Snowy River there is

a little morainic material in the valley bottom with a few tarns

lying higher up.

At about 30 chains N.N.W. of this point, more in the direction

of the dray track than of the bridle track, the observer may
notice two moraines of rough angular granite blocks trailing down
from a spur of the Etheridge Range towards the Snowy River.

If this spur be now followed in a south-west direction for half a

mile, so as to rejoin the bridle track to Kosciusko, the observer

will see a fairly well marked lateral moraine just before the crest

of the ridge of the Etheridge Range is reached, at a point IJ

miles E. 33° N. from the Kosciusko Observatory.

The altitude of the upper end of this moraine is about 6,660

feet, which is only a trifle lower than the upper end of the

moraine to be described later near Townsend's Pass (Lendenfeld)

in the Snowy Valley, these two being the highest moraines

observed by us in the Kosciusko region. Further along the

bridle track to Kosciusko a number of hummocky rock masses,

having all the appearance of Nunatahr^ form the capping of the

Etheridge Range. The altitude at the base of these is about

6,910 feet. The rocks up to the base of the Nunatakr show

evidence of having been much smoothed; and as grooved rocks

were seen by us near Mount Townsend up to a level of at least

6,850 feet, it is only reasonable to conclude that the ice surface

near these Nunatakr stood at an altitude of at least 6,910 feet.

Half a mile further along the bridle track is Ramshead Pass, about

one-quarter of a mile E.S.E. from the Kosciusko Observatory. The
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rocks at this pass, 7,000 high, show evidence of having been

smoothed, probably by ice, from the bottom of the pass up to a

level of 7,150 feet, this being the extreme upward limit to which

possible ice-action was traced by us in the Kosciusko Plateau.

From Ramshead Pass (Lendenfeld) a view may be obtained of the

first of the glacial lakes, Lake May (or Cootapatamba, or

Kosciusko).

Lake May [Lake Cootapatamba, Lake Kosciusko).—This lake

bears S. by E. from the Kosciusko Observatory, and is distant

from it about three-quarters of a mile.

An examination of the valley which descends from Ramshead
Pass to the lake shows throughout ice-smoothed rock surfaces and

moraine material with occasional ice-scratched blocks. The last

mentioned are rare, as might have been expected in a locality

where the dominant rock is a coarsely crystalline gneissic granite,

very unsuited to receiving or retaining glacial markings. Such

few boulders as exhibit glacial markings are of felspathic

quartzite, and were derived from the east side of the valley.

The lake which is about one-quarter of a mile long and has a maxi-

mum depth of about 17 feet, is bounded, at its lower end, by a very

well marked terminal moraine. The latter is slightly crescent-

shaped with the convex side of the crescent directed down the

valley.

From its west extremity the moraine trends E. 10° S. for 6

chains, then E. 8° N. for 6 chains, then N.E. for about 8 chains,

passing in this last direction into lateral moraine. The best ice-

scratched blocks obtained by us were at the base of the terminal

moraine near its east end.

While the length of this terminal moraine does not exceed one-

quarter of a mile, its height, at this east end, is a little over 40

feet, and near the centre about 75 feet. The blocks in the

moraine are nearly all granite, and are mostly from 3 feet up to

about 8 feet in diameter; a great number being of this larger

size. Occasionally blocks were observed up to 10 or even 12 feet

in diameter.

3
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It was only on the east side of the moraine that fragments of

phyllite and quartzite were found. This is accounted for by the

fact that these sedimentary rocks form the bed rock only on the

eastern side of the valley, as shown by the geological sketch map

(Plate iii.)- The general strike of these sedimentary rocks is about

S. 8° E., and is, therefore, nearly parallel with the trend of the

valley.

It is probable that these quartzites are identical with those

upon which is situated the striated rock surface near Townsend's

Pass, about two miles distant, in a N. by E. direction, and to be

described later.

At a total of about 22 chains below the south end of Lake

May is a second terminal moraine obviously older than the

preceding. Like the latter it is crescent-shaped, being thickest at

the middle and slightly looped down the valley (Plate v., fig. 1).

It is about 18 chains in length as terminal moraine proper, and

is extended further, in a N.E. direction, as lateral moraine.

The level of the creek where it has cut through this lower

terminal moraine, at the lower side of the embankment, is 95 feet

below the top of the embankment immediately to the west, and is

180 feet below the level of the western end of this moraine,

which is its highest point. As there can be little doubt that the

height of the central part of this moraine has been lowered a good

deal by denudation, it may fairly be assumed that at its centre it

was formerly, perhaps, at least from 20 to 30 feet higher than at

present, which would make its thickness from 100 feet up to

about 120 feet. If, however, this moraine was originally as high

at the centre as at the sides, its height at the centre would have

been originally 180 feet.

As regards the development of the glacier ice in this valley it

is evident from the duplication of the terminal moraine embank-

ments and from the space which separates them, that there have

been two distinct epochs or phases there of glaciation, the older

glacier being about one quarter of a mile longer than the newer

and having a larger terminal moraine.
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There must have been a long pause of the glacier snout at the

present position of the lower moraine.

Subsequently the glacier retreated more or less rapidly up the

valley until its front rested upon the present site of Lake May.

There was then a second long pause during which the second

terminal moraine embankment, about one-quarter of a mile long and

75 feet in greatest thickness, was slowly built up. Then came a

second retreat of the glacier up the valley, perhaps more gradual

than the first, and the ice melted back to near Ramshead Pass

without leaving any further definite terminal moraine embank-

ment, although its retreat is marked by deposition of a certain

amount of irregularly distributed moraine matter along the

bottom of the valley, with a little lateral moraine along its

eastern side.

As regards the thickness of the ice during the later of these

two glaciations, an examination of the smoothed granite surfaces

on the west side of this valley shows that the valley must have

been glaciated up to a level of at least 150 feet above the present

level of Lake May, and as the moraine dam at this lake is about

75 feet high, a farther thickness of perhaps that amount might

be added for the former depth of the glacier ice at this epoch.

The ice, therefore, in this valley was probably at this time at

least 200 feet in thickness.

During the earlier phase of this valley glaciation, when the

lower terminal moraine was formed, as the moraine is now 95 feet

high and was formerly at least 120 feet high, possibly 180 feet,

the ice at this terminal moraine must at one time have been

probably from 150 to 200 feet thick, and higher up the valley

cannot have been much less than 300 feet thick. A cursory

examination of the rocks for a short distance below the level of

this older terminal moraine showed that they were more or less

smoothed, apparently by ice, for some distance down the valley.

Definite evidence, however, of ice action was not observed below

the low^er moraine dam, but it would be premature, in the

absence of detailed examination, to conclude that no glacial

evidences exist at a lower altitude.
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The Wilkinson Valley.—The highest part of this valley, just

beneath Mount Townsend, was not examined by us, and the

following remarks apply only to the portion of it which lies

within a distance of about a mile below the above limit.

Evidences of glacial action are not so fresh or distinct there as

in other localities, about to be described, at Kosciusko. Neither

grooved nor ice-scratched rocks were observed, but the granite

surface was seen to be smoothed and hollowed-out in a manner

which cannot well be explained except by ice-action, as Professor

Lendenfeld has already argued (12, p. 47). In the small valley, the

head of which is separated by a very low divide from the Wilkinson

Valley, and which lies immediately below and due west of the

Kosciusko Observatory, several low moraine banks were noticed

by us. The two principal ones bear about 315° and 333°

respectively from the Kosciusko Observatory. They are not more

than from 10 to at least 15 feet in height.

The Snowy Valley {le/t branch).—As already mentioned, near

Ramshead Pass, which divides the head of the Snowy River from

the Lake May Yalley, the granite shows evidence of ice-wear up

to a level of about 7,150 feet, that is up to about 150 feet above

the level of Ramshead Pass. If a descent be made into the head

of the Snowy Valley from this pass, it will be seen that a large

amount of moraine material extends for several hundred feet

above the valley bottom. This is deposited chiefly on the west

side of the valley. Smoothed surfaces of quartzites were

observed at three places between the head of the valley and the

small recent landslip, \\ miles northerly from Ramshead Pass.

Beyond this point the valley bends sharply to the east, but if

the observer continues on a northerly course for a little over one-

quarter of a mile further so as to cross the Snowy and ascend

towards "Townsend's Pass," to the south of Lake Albina, he

comes upon a beautifully preserved remnant of a lateral moraine,

already alluded to by one of us (Mr. Helms, 7, p- 358). (See

Plate X., fig. 2).

This moraine trends in a S.E. direction from Townsend's Pass

towards the Snowy River. It bears about N. 15° E. from
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Kosciusko Observcatory, and is a mile and a half distant. It

forms a conspicuous feature in the landscape, bearing a striking-

resemblance to a railway embankment. Its trend is E.S.E. and

W.S.W., its upper end lying in the latter direction. It is nearly

a third of a mile in length, the exact measurement being ab(jut

32 chains.

Beyond this limit, however, it has been considerably denuded,

and for a further distance of over one-quarter of a mile it is repre-

sented merely by irregular hummocks of more or less redistributed

moraine material. Its summit is flat, from 20 to 30 yards wide,

and has a slope to the E.S.E. of 1 in 4i for the first 100 yards, and

1 in 5 for the remainder of the distance.

The moraine is composed chiefly of angular and subangular

blocks of granite and slate with a certain amount of interstitial

sandy material.

The fragments of granite are usually from 3 inches to 1 foot

in diameter and are mostly subangular or rounded. Blocks up

to 2 feet in diameter are not infrequent. Three angular granite

erratics were observed by us in this moraine, respectively

measuring 61 ft. x 5 ft. x 41 ft, 12 ft. x 4 f t. x 3 ft., and 14 ft. x

8 ft. x 5^ ft. As a rule the granite boulders show neither grooves

nor striae, the coarsely crystalline character. of the rock and its

easy weathering being unfavourable to the forming or preserving

of such glacial markings. A block, however, now exhibited, of

fine-grained aplitic granite (which we dug in situ out of the

moraine) has distinct glacial grooves on its under surface.

The fragments of slate (phyllite) in the moraine vary from 2

inches up to 6 inches and rarely 1 foot in diameter. They are

mostly subangular, and out of some hundreds of specimens

examined the majority exhibit irregular glacial cuts, grooves, and

coarse scratches. The material of this micaceous phyllite is

wholly unsuited to receive or retain fine striae. The upper

surfaces of the slate fragments in this moraine seldom, if ever,

exhibit either scratches or grooves, all traces of such having been

effaced through weathering.
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That the whole moraine, as well as the rock surface to the N.E.

on which it originally reposed, has undergone an appreciable

amount of erosion, since the disappearance of the last of the

glaciers is proved b}^ the evidence shown in Plate iv.

Careful measurements convinced us that not less than 9 feet

(measured vertically) of moraine and 10 feet of phyllite have

been eroded since the retreat of the ice, and this has led to the for-

mation of the small gully which bounds this lateral moraine on the

N.E. A total lowering of the surface, therefore, to the extent

of at least 1 9 feet has taken place since the disappearance of the

last of the ice. The evidence afforded by the erosion of this

small gully, at the side of the lateral moraine, was about the

best we were able to obtain as to the approximate date of the

latest glaciation at Kosciusko. It is, of course, impossible to

estimate the exact time-value of this erosion, but in this respect

we would quote the statistics recently obtained by Mr. C. C.

Brittlebank, F.G.S., for the rate of erosion of the Myrniong

Creek Valley, in Victoria."^

Mr. Brittlebank summarises (op. cit. p. 321) the results of his

observations as follows :

—

Rate of erosion in Werribee River and tributary creeks,

Victoria.

Basalt ... 002 inches in 5 years = 1 inch in 250 years.

Silurian ... 0*03 ,, ,,
=1 ,, 166| ,,

(Slates—T.W.E.D.)

Granite ... 0-04 ,, „ =1 „ 125 ,,

Glacial ... 0-05 „ „ -1 „ 100 „

(Compact Permo-Carboniferous mudstone with small glacial boulders

—

T.W.E.D.)

The moraine at Townsend's Pass, Kosciusko, would no doubt

have been eroded much more rapidly than any of the rocks

studied by Mr. Brittlebank, and the time needed for its erosion

* Austr. Association Adv. of Science, Melbourne, Jan. 1901. "The rate

of erosion of some river valleys." By C. C. Brittlebank. Geol. Mag.

No. 433. New Series, Dee. iv. Vol. vii. July, 1900, pp. 320-322.
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would be relatively so small as to be negligible; and it has accord-

ingly been omitted from the following calculations. As regards

the phyllites in view of their highly cleaved and jointed

character and their soft micaceous nature, it is probable that

erosion, in their case, too, may have progressed at least as rapidly

as in the case of the Permo-Carboniferous glacial beds studied by
Mr. Brittlebank, and if further allowance be made for exposure

to frosts on Kosciusko, and for the great range of temperature

to which the rocks there are exposed, it may reasonably be

assumed that the erosion at Kosciusko was more rapid than at the

Werribee River. At the same time the fact must not be lost

sight of that for about six months in the year the moraine at

Townsend's Pass is under snow, during which time erosion and
weathering would be at a minimum.

Even if the phyllites at the above moraine were eroded at the

same rate as the Permo-Carboniferous beds of the Werribee

River, that is at the rate of 1 inch in 100 years, at least 10 feet

of phyllite having been eroded since the latest glaciation, this

would obviously need for its accomplishment 10x12x100 years

= 12,000 years. For reasons, however, stated above it is pro-

bable that these figures are too high. This supposition is

confirmed by the freshness and good state of preservation of the

glaciated surfaces of granite even in highly exposed positions in

the Kosciusko Plateau, not more than one-sixteenth of an inch

to 1 inch having been removed by weathering. The original

glaciated surface, however, is rarely preserved, except where it

has been protected by a covering of moraine.

If the gully to the N.E. of the lateral moraine be followed

down from the end of the moraine embankment towards the

Snowy River, a small striated rock surface may be noticed of

hard slate, and about a couple of yards square, about three chains

below the base of the moraine embankment ; and at a point still

further down towards the Snowy River 7| chains below the foot

of the moraine, and a few feet above the bed of the creek, is

another small striated rock surface. The rock in this case is a hard

quartzite. It is a few feet above the east bank of the creek, and
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the magnetic bearing from it to the Kosciusko Observatory is

200° 20'.

The surface measures about 8 feet long by 2 feet wide at the

centre, and 1 foot wide at either end. It trends S. 5° E. and

N. 5° W., and its surface dips S. 10° W. at 10°. The whole

surface has been ground smooth, and is faintly striated. A
portion of this is now exhibited.

The strise run N. 30° W., and S. 30° E., the strike side being

on the N.W., as might have been expected, as the valley here

falls from the N.W. towards the S.E.

At a point nearly one-quarter of a mile south-east of the pre-

ceding is another striated rock surface of quartzite, of the nature

of a small roche moutonnee. The striae run from N.W. to S.E.

The altitude of this is about 6,340 feet, whereas that of the

previous glaciated surface of quartzite is about 6,400 feet. The

level of the summit of the lateral moraine at its lower end is

6,510 feet, while that of the extreme upper end is 6,720 feet.

The Snowy Yalley below the 6,340 feet roche mouto7inee was not

examined by us in detail, excepting between a point due west of

Charlotte's Pass, at the junction of Club Lake (Harnett's Lake,

or Garrard Tarn), and the junction lower down of Evidence Valley

Creek with the Snowy River. Near the junction of Club Lake

Oreek with the Snowy River there is a well-marked terrace of

what appears to be redistributed moraine material on the right

bank of the Snowy River ; and several ice-scratched boulders

were picked up by us on the left bank of the Snowy, just above

its junction with Evidence Valley Creek, the latter having its

source in Lake Merewether (the Blue Lake).

About 5,520 feet is the altitude by aneroid of the lowest spot

were such ice-scratched pebbles were found by us. This is the

lowest level at which any ice-scratched pebbles were observed.

It is of course possible that these were not in situ, but had

drifted down from higher levels. At the same time the gneissic

granite along this part of the Snowy Valle}^ shows almost certain

evidence of ice-wear, down to at least as far as the junction
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with Evidence Valley Creek. The distance to this point from

Townsend's Pass is about 4| miles, and we think it may safely

be inferred that the Snowy Valley was at one time filled with

ice to at least as far down as this.

Before considering the possible thickness of ice in this valley it

will be advisable to describe the important collateral evidence in

the Lake Albina Valley.

Lake Albina Valley.— The finest glaciated rock surfaces

hitherto observed by us are in the Lake Albina Valley.

The upper end of the valley, where the evidences of past

glacial action are pronounced, is only about three-quarters of a

mile in length, the slope of the bottom of the valley being-

gradual for this distance, but below the north end of Lake Albina

plunging steeply down towards the Murray River. Traced to its

commencement the valley is found to begin on the north side of

Townsend's Pass (the pass over the main Dividing Range between

the Murray and the Snowy River watersheds, due south of Lake

Albina). The altitude (by aneroid) of this pass is 6,650 feet.

From the base of the northern slope of this pass to the

northern end of Lake Albina the bottom of the valley is filled

with hummocky masses of moraine material, surmounted by large

granite erratics up to 20 feet in diameter, and it appeared to us

to contain more morainic material than any other of the valleys

examined by us on the Kosciusko Plateau, with the exception,

perhaps, of the Evidence Valley.

The moraine drift has been carried beyond the north end of

Lake Albina, and to some height up the eastern slope of the

valley, numerous large erratics of granite having there invaded

the area of the slate (phyllite) formation. These can be seen in

the distance in a photograph by one of us (Mr. E. F. Pittman).

(Plate X., fig. 8).

Several small tarns are situated near the upper end of the

moraine debris, south of Lake Albina. Lake Albina itself owes

its origin to a moraine dam. This has been cut through by the

creek, and huge boulders derived from it now fill the bed of the
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water course at lower levels, the creek north of this moraine

plunging down rapidly towards the Murray River. The lake is a

little under one-quarter of a mile in length by from about 3 to 5

chains in width. It appears to be fairly deep in places in pro-

portion to its size. Its surface, as measured by aneroid, is about

6,340 feet above the sea. The moraine stuff in the neighbourhood

of the lake has been much redistributed, and is partly masked by

a covering of recently slipped slate-rubble along its eastern shore.

Under these circumstances ice-scratched blocks would not be

expected to occur, except very sparingly, and as a matter of fact

none were observed by us. The moraine material hides the

granite surface from view for the most part up to a level of about

150 to 200 feet above the Lake, but from this level up to the very

summit of the ridge connecting Mount Townsend with the main

Dividing Range, the steep, and in places almost precipitous,

granite surface shows abundant and beautiful evidence of having

been intensely glaciated. Projecting corners are rasped off, and

more or less deeply grooved. Even sheltered recesses have not

escaped the abrading action of the ice, and the grooves and

strise are so fresh on some of them as to appear to be of quite

recent origin. Seven more or less extensive grooved surfaces

were observed by one of us in an hour's examination of this

western side of the valley. The positions of these are shown on

the plan, and their altitudes range from 6,530 feet up to 6,820

feet. The last level is within 30 feet of the top of the ridge,

separating the Lake Albina Valley from the Wilkinson Valley.

It is quite evident from the way in which the rocks have been

ground down on the summit of the ridge that ice of considerable

thickness must at one time have passed over it.

The finest grooved pavement observed by us is situated at a

point bearing due west of the south end of Lake Albina, and 15

chains distant.

There is a smaller grooved pavement about 10 feet below the

larger pavement. The larger one measures about 28 yards from

N. to S., and about 25 yards from E. to W. The surface has

been ground down to a nearly uniform level, is nearly horizontal
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and is deeply grooved, the grooves running in perfectly straight

lines across the platform in a direction E. 15° N. They are

nearly at right angles to the gneissic structure of the granite,

and many of them are at least 50 feet in length, and are cut to

a depth of one-half to one inch. These grooves form the most incon-

trovertible evidence as to the grinding action of moving glacier

ice. If the observer sights along these grooves in a direction

E. 15° N. he will see that they point direct to the large polished

roche moutonnee on the west shore of Lake Albina, near its

southern end, at the point where the lake is so contracted as to be

almost divided into two. This beautiful grooved pavement had

to be photographed by one of us under rather disadvantageous

circumstances, as the sun was shining straight down the grooves,

so that they cast scarcely any shadow. The photograph never-

theless gives a fair idea of what part of the pavement is like

(Plate X., fig. 1) ; the pavement must, however, be seen in order

to be properly appreciated. The surface is slightly weathered,

just sufficiently so to remove the striae, while the deep groo\'es,

and even some of the shallower, are retained. One very large

groove was observed to trend E. 33° N., thus making an angle of

about 16° with the general trend of the grooves on the west side

of Lake Albina Valley, viz., E. 17° N.

Some of the larger grooves every here and there showed traces

of having been slightly pitted as though the block of rock, which

acted as the graving tool, had dug in more deeply at such points,

joggling as a chisel sometimes does in planing iron.

Nowhere, in the part of the Kosciusko Plateau visited by us,

was the intenseness of the glaciation more apparent than in this

Lake Albina Yalle}^, it being obvious that the ice not only

furrowed out the bottom of the valley, but that it moved in thick,

heavy masses over the top of the high- ridge separating the Lake

Albina Valley from the Wilkinson Valley. The minimum thick-

ness of the ice in the Lake Albina Valley may be estimated from

the difference in level between Lake Albina and the top of the

glaciated ridge to the west of it. Lake Albina being about 6,340

feet above the sea, and the top of the ridge 6,850 feet; the ice in
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this valley must have attained a thickness of at least 500 feet.

As, however, the top of the ridge itself has evidently been

heavily glaciated, this implies that the ice on top of this ridge

must have been probably not much less than 100 feet in thickness.

If this were so, as seems most probable, the ice would have been

600 feet thick in the Lake Albina Valley, and its surface close

upon 6,950 feet above the sea. As already mentioned the bases

of the Nunatakr of the Etheridge Range are about 6,908 feet

high. Now interesting conclusions necessarily follow from this.

As Townsend's Pass is only 6,650 feet high, part of the Snowy
Valley glacier may have come over the top of Townsend's Pass,

the ice at the Pass being perhaps at one time 200 feet or even

300 feet thick. Similarly at Adams' Pass (between the Snowy
Valley and the Wilkinson Valley), the level of which is only

about 6,587 feet, the ice must have escaped from the Snowy
Valley ice sheet into the Wilkinson Valley below in masses

which, at Adams' Pass, were probably at least 250 feet, perhaps

350 feet or more in thickncwss.

An interesting problem now suggests itself in connection with

the glaciation of this ridge between the head of the Wilkinson

Valley and Lake Albina, viz.: in what direction did the ice

move which so powerfully glaciated the western granite slopes

of the Lake Albina Valley up to the top of the ridge? The

mean trend of the grooves on the seven glaciated surfaces

specially observed is E. 17^ N. and W. 17° S. Now did the ice

move from the east end or from the west end ? If from the west,

it must probably have been supplied by the overflow from the Mt.

Townsend glacier, which may have overpowered the western part

of the ice coming over Townsend's Pass from the Snowj'- Valley

glacier. If it moved from the east, it probably was derived from

the Snowy Valley glacier, extended via Townsend's Pass into the

Lake Albina Valley, and overflowing the dividing ridge between

Lake Albina and the Wilkinson Valley, so as to reinforce the

Wilkinson Valley glacier. The carry of the material in the

moraine of the Lake Albina Valley suggests a westerly move-

ment of the ice, as while the junction line between the granite
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and slate nearly coincides with the trend of the Lake Albina

Valley (N. & S.), the area west of this line being granite, and

that to the east slate, the granite erratics have invaded the slate

area, but no slate erratics were noticed as having trespassed into

the granite area.

Here, however, the fact must be remembered that the carry of

moraine material, especially superficial moraine, as distinct from

ground moraine, usually indicates the direction of ice movement

during late7' phases of glaciation when the ice, of perhaps,

originally, a mer de glace, has through reduction in volume been

split up into a number of small glaciers, the direction of move-

ment of which has had to conform to the trend of the valleys,

whereas the ice of the mer de glace, of the earlier phase of glacia-

tion, may have radiated out from its centre of movement more or

less independent of the physical features of the underlying rock

surface. Judged by the phenomena of " strike- side " and " lee-

side" alone, it appeared to one of us (Professor David) that the

ice which produced the grooved pavements in the Lake Albina

Valley probably moved from the east towards the west. Further

observation, however, will be necessary before this interesting

question can be settled.

We are now also in a better position to estimate the maximum
thickness of the ice in the Snowy Valley, at the time when the

ridge from Mount Townsend, west of Lake Albina, was being

glaciated.

If the surface level of the ice at Ramshead Pass was not less

than perhaps 7,150 feet, as seems probable, it would have been

possible for it to have had a fall of 250 feet to the top of the

ridge west of Lake Albina, even if it be assumed that the ice on

that ridge was at least 50 feet thick. This would give a fall (the

distance being two miles) of in round numbers 1 in 42, that is

an angle of inclination for the surface of the glacier of 1^°. It

is doubtful, however, whether ice will flow at such a low angle of

slope as 1J°,
3° being usually about the minimum angle of surface

slope observed in moving ice.*

* The Great Ice Age.
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If, therefore, the gLaciation of this ridge was the work of the

Snowy River glacier or ice sheet, the surface of the sheet, if its

inclination was o°, must have been probably at its starting point,

if situated close to Kosciusko Observatory, as high as 7,450 feet,

that is, as the level of the Observatory is 7,328 feet, over 100 feet

above the level of the Observatory, probably a far-fetched

hypothesis.

The culminating point, however, of the ice sheet on the

Kosciusko Plateau, during the maximum glaciation, need not

necessarily have coincided with the present highest point of the

land, and may have lain at some point between the Observatory

and Lake Albina. In this case the ice in the Snowy Valley may

have been about 650 feet to 700 feet or more in thickness opposite

Townsend's Pass.

If, on the other hand, the ridge near Lake Albina was glaciated

by ice coming from the direction of Mount Townsend, such ice

at a fall of 3° would barely have overflowed Townsend's Pass, the

level of which is 6,650 feet, the distance from the glaciated ridge

being half a mile, and its level 6,850 feet. The distance from

Mount Townsend to the glaciated ridge is about half a mile, the

level of Mount Townsend 7,260 and that of the ridge 6,850 feet.

At a fall of 3°, that is 278 feet per mile and consequently 140

feet per half-mile, on the assumption that the ice was 50 feet

thick on top of the glaciated ridge, this would bring the top of

the ice below Mount Townsend to a level of 7,040 feet, which is

a, by no means improbable height for it to have attained.

In this case, which seems the less hypothetical of the two

assumptions, the ice in the Snowy River Valley need not have

been thicker than about the difference in level between Townsend's

Pass and the bottom of the Snowy Valley opposite to it, viz. 300

feet. Whichever hypothesis be adopted, the thickness of ice in

the Lake Albina Valley during the glaciation of the ridge west

of Lake Albina would be the same, viz., about 500 feet. This

agrees closely with the thickness of the ice in the Lake
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Merewether (Blue Lake) Valley during the maximum develop-

ment of the local glacier, as will appear presently.

Lake Merewether [Blue Lake) and Evidence Valley {Helvis),

to helotv Hedley Tarn.—Splendid evidences of past glacial action,

including the largest and most complete moraine as yet observed

in this region, are to be seen at the above locality.

If the area be approached from the west, from the direction of

the main Dividing Range, moraine material with ice-scratched

fragments of slate (phyllite) may be seen at an elevation of about

6,530 feet at a point about 20 chains W. of the S. W. end of

Lake Merewether. Up to this same level also the granite

rocks show evidence of having been planed down by ice-action;

and a few feet lower, at about 6,500 feet, they exhibit distinct

glacial grooves.

Further east, at 12 to 15 chains west of Lake Merewether, the

surface of the gneissic granite is most wonderfully grooved and

dressed in a manner which could only have been accomplished by

a thick mass of moving glacier ice (see Plate vii.).

The level of this rocky promontory at the spot photographed

is about 6,260 feet.

It affords a fine and impressive piece of evidence as to the

former presence of moving glacier ice.

Though the granite surface has been somewhat weathered since

the glaciation, so that all striae have disappeared, the grooves

remain, and in many cases are in a very good state of preserva-

tion. For every foot in width of granite surface, measured at

right angles to the trend of the grooves, there are from 4 to 5

grooves. The grooves are from 1 inch up to 6 inches in width,

and from \ inch up to about IJ inches in depth. At the

spot mentioned above they run in a direction of 140° (that is S.

40° E., is the lee side) and preserve an almost absolutely straight

course irrespective of the ups and downs of the granite surface,

their trend being straight towards the large moraine which

bounds Lake Merewether (the Blue Lake) on the south. Even

small vertical faces of granite, opposed to the path of the ice, are
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deeply grooved. The grooves cross the planes of foliation in the

granite at a wide angle, as the latter trend N.N.E. and S.S.W.,

whereas the grooves run nearly N.W. and S.E.

In Plate vii., the white vein of euritic granite is parallel to the

planes of foliation, and the plate shows that obviously the

grooves in the granite make a wide angle with the foliation

planes. If the gully be followed down to the edge of Lake

Merewether the grooves may still be traced on the sloping surface

of granite close to the lake shore, and it is obvious that they

dip below the surface of the water, the level of which is about

6,150 feet.

In every case it is obvious that, in this vicinity, the N.W. is

the strike side, and the S.E. the lee side.

If now a northerly course be followed towards the head of the

main valley, it will be noticed that the valley very nearly follows

the junction line between the slate and granite (see map, Plate iii.).

Slate erratics are found in places resting on glaciated surfaces of

granite. One of these measured 5 feet x 3 feet x 4 feet, and in

several cases typical perched blocks may be seen, one of which is

shown in the photograph exhibited, taken by one of us (Mr.

Pittman).

At a quarter of a mile above the Blue Lake, a small terminal

moraine crosses the valley, slightly breached by the creek at its

west end. It is about 10 chains long and trends in a W.S.W.

and E.N.E. direction, and is of no great height. It obviousl}'-

forms one of the last embankments left by the glacier as it

retreated to the head of the valley. Its level is about 6430 feet.

At about a quarter of a mile still higher up the valley on its

eastern side, and about 12 feet above the level of the creek, is a

small surface of quartzite, ground smooth and striated in two

directions, viz., N. 12° W. and S. 12° E. and W.N.W. and E.S.E.

If, now, we return to Lake Merewether, it will be noticed that

the water flowing out of it escapes through a breach in the

terminal moraine, at a level of about 6,150 feet. The

terminal moraine extends from the outlet of the lake in a

direction about S. 35° W. for about 15 chains, and for about 10
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chains in a direction N. 10° E. from the east side of the outlet.

The top of the moraine rises to a level of 6340 feet, about 160

feet above the surface of Lake Merewether. The exact depth of

the lake is not known, but it is thought by local residents to be

not less than 40 feet in its deepest part, in which case the

terminal moraine is probably about 200 feet in height.

It is difficult, however, to draw the line (if any exists) between

this terminal moraine and the remarkable moraine now to be

described. If the spur to the west of the outlet of Lake Mere-

wether be ascended further to the west, it is found to lead up to

one of the most interesting glacial features in the whole Kosciusko

region, a wonderfully perfect mioraine, even more like a huge

railway embankment than the smaller one already described near

Townsend's Pass. This remarkable feature has already been

referred to by one of us (Mr. Helms) in an earlier paper (7, pp. 357-

358).

This moraine is about 29 chains in length, measured along the

top of the ridge, its width at the top being uniformly about 16

yards. Its trend from its western end, where it abuts against

the junction line between the slate and granite, is first E. 5° S.

for 15 chains, then E. 7° S. for 14 chains. It is bounded on

either side by steep slopes, its summit is nearly level, and its

altitude is about 6,550 feet, that is just 400 feet above the level

of the surface of Lake Merewether. The whole amount, how-

ever, of the material between these levels is not moraine, as to

the S.W. of Lake Merewether the grooved granite surfaces can

be traced up to a level of 6,280 feet, where they disappear under

the moraine. The remainder, therefore, of the slope between

6,280 feet and 6,550 feet, in all a thickness of 270 feet, may be

looked upon as moraine, so far as the northern slope of the

moraine is concerned.

As regards the southern slope, grooved surfaces of granite out-

crop the levels up to 6,330 feet, so that on this side the moraine

material may not be more than 220 feet in thickness. The

number of beautifully glaciated boulders in this moraine is

remarkable. A cart-load of such boulders could be collected

from the moraine by a couple of men in half an hour. The

4
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blocks of rock in the moraine are mostly of granite, but slate

and quartzite fragments are numerous. The last-mentioned, of

course, retain the stri?e best. Two of these are now exhibited.

(See Plates viii.-ix.).

The blocks are mostly from about 9 inches up to
1 J feet in

diameter, occasionally as much as 5 feet. All the fragments of

quartzite and slate examined showed glacial markings.

If this moraine be viewed from a distance of three-quarters of

a mile to the S.W., it will be seen that it is apparently confluent

with the closely crowded group of terminal moraines immediately

below Hedley Tarn. It was not clear to us as to whether it

should be regarded as a lateral, median or terminal moraine. The

grooves on the glaciated granite surface immediately N. of the

moraine trend, as already stated from N. 40' W. towards S. 40°

E., whereas the general trend of the moraine is W. 6° N. and E.

6° S., so that the ice which glaciated the granite beneath the

moraine appears to have moved at an angle of about 45° to the

general trend of the moraine. More observation is needed for

the correct interpretation of the mode of origin of this remark-

able and beautifully preserved moraine.

About one-quarter of a mile below the outlet to Lake Mere-

wether, the grooves on some of the large blocks of granite in the

ground moraine trend S. 35° E., and at a point a little further

down the valley, and about 300 yards above the upper end of

Hedley Tarn, and a few chains to the S.W. of the creek flowing

from Lake Merewether to Hedley Tarn, the surface of the granite,

where it emerges from beneath the morainic material, shows

abundant evidence of having been powerfully ground down and

grooved by moving glacier ice. The grooves may be traced right

up the shoulder of the ridge to the west of Hedley Tarn to an

altitude of about 6,380 feet, whereas the level of Hedley Tarn is

about 6,110 feet. This shows that the glacier ice was at least as

thick as the difference in level between these points, viz., 270 feet.

As, however, the rocks are deeply grooved up to 270 feet above

Hedley Tarn, allowance must be made for a further thickness of

glacier ice suflicient to supply the necessary pressure for the
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grooving at the highest levels. Some idea of what this thickness

was may be formed from the height of the adjacent E. and W.
moraine previously described, its altitude being 6,550 feet, that

is 480 feet above Hedley Tarn. It may therefore safely be

assumed that the ice was at least 400 feet, perhaps 500 feet

thick, at the time when the glacier extended from Mount Tw^ynam

to Hedley Tarn, a distance of one and one-half miles.

The small boulder exhibited was picked up b}'^ one of us

with its scored surface resting on the grooved surface of the

granite beneath at a point about 100 feet above the level

of Hedley Tarn. Hedley Tarn, like Lake Merewether, owes its

origin chiefly to a terminal moraine, or rather to what appear to

be four closely packed terminal moraines. It is much shallower

than Lake Merewether. Its general appearance is shown on the

photograph exhibited ; the granite promontory on the left being

grooved up to the highest limit shown in the photograph. The

nature of the terminal moraine dam is shown. The terminal

moraine has four ridges, each doubtless marking a pause in

the retreat of the glacier. They are slightly curved, with the

convex side directed down the valley. They are formed

almost entirely of blocks of slightly foliated granite, from one foot

or so up to 10 or 15 feet, or even more, in diameter. There is

not now much sandy material between the blocks, which, on the

lower side of the moraines, facing the Snowy River, form a

rugged belt of huge boulders, difficult to traverse even on foot,

the deep hollows between being largely concealed from view by a

growth of shrub. This moraine has already been described by

one of us (R. Helms, 7, p. 359).

The base of the lowest bank of this moraine material lies at a

level of about 5,810 feet, whereas the top of the same bank has

an altitude of 5,950 feet, showing a thickness for this lowest

and oldest moraine of about 140 feet.

This level of 5,810 feet marks the lowest limit down to which

undoubted evidence of glacial action has been found as yet in the

Kosciusko region, about 1,500 feet below the summit of Kosciusko,

the altitude of which is 7,328 feet.



52 GEOLOGICAL NOTES ON KOSCIUSKO,

An examination, however, of Evidence Valley further down
to its junction with the Snowy River Valley showed that the

rocks were much worn down in a manner very suggestive of

glaciation ; and as already mentioned, a few ice-scratched blocks

were found there by us down to an altitude of 5,550 feet. The

level of the junction of Evidence Valley with the Snowy Valley

is about 5,500 feet. At a point a little over one-quarter of a mile

up Evidence Valley from its junction with the Snowy is the

interesting dyke of phonolite referred to earlier in this paper.

Betts^ Camp^ Porcupine Ridge, Thompson's Flat, Pretty Point,

Boggy Plains, and Valleys of Spencer's Greek and Perisher Creek.

—From Betts' Camp to Porcupine Ridge and thence via Thomp-

son's Flat to Pretty Point, and on to Boggy Plains, there occur at

frequent intervals small flats, 200 to 300 yards wide, the floors

of which are strewn with small boulders, tightly packed in thin

sandy clay, resting on a smooth surface of granite. To the S.E.

these flats, are terminated abruptly by slopes towards the Cracken-

back River, so steep as to be almost precipitous. In a N. by W.
direction they slope gradually down to the creeks which flow into

the Snowy River.

The smoothing of the granite surface is not apparent at the

sides of these flats or on the intervening hills.

On the assumption that these smoothed surfaces are of glacial

origin, it would appear that the glaciation must have been of

somewhat high antiquity, as the granite on the intervening hills

is weathered into large domes, pinnacles and tors. As regards

the boulders which are plentifully distributed over the floors of

these flats, they were in almost every case such as might have been

derived either from the local granites or enclosures in them, or

from dykes traversing the granite. A pyroxene amphibolite, in

places nearly approaching a hornblende andesite, and passing

through decomposition into a chlorite rock, was of frequent

occurrence. Clear evidence was obtained that they were derived

from dykes intersecting the granite. A great number of these

boulders, which varied from a few inches up to 2^ ft. x 1 ft. 8 in.

X 1 ft. 3 in. in diameter, were examined by us. In most cases



BY PROF. DAVID, RICHARD HELMS, AND E, F. PITTMAN. 53

they were far too much weathered to retain the original surface

of erosion, and those which did seldom exhibited any grooves or

scratches.

In the case, howe\er, of one boulder, found by us in situ near

Porcupine Ridge, a small cut, apparently of glacial origin, was

noticed on its under surface. Marks were also observed on a few

blocks of similar rock at Thompson's Flat, but as the latter were

not in sihi and had been moved in the bed of a mountain creek

the evidence is not of much value.

Amongst other rocks represented in these detrital deposits,

besides the prevailing granite, were felspar porphyries, basalt, and

mica schist, in addition to large subangular blocks of quartz
;

the largest seen, which bears about N. 10° W. from Pretty Point,

about half a mile distant, measuring 4 ft. x 4 ft. x
1
J ft.

None of the blocks examined by us from the shallow prospecting

shafts near Pretty Point or Boggy Plains exhibited definite

glacial cuts or striae.

With regard to the general evidence of a possible extensive

glaciation along the whole Kosciusko Plateau as far down as

Boggy Plains (the altitude of which is about 5,220 feet), great

caution should, in our opinion, be exercised in interpreting the

phenomena. The wide flats strewn with small and large boulders

and the smoothed granite rocks bounding such flats are very

suggestive of ice-action. If of glacial origin, they may have

been formed by ice choking up the Snowy Valley and seeking an

escape in an easterly direction into the watershed of the Cracken-

back River.

One of us (Mr. Helms) has elsewhere advocated this view, and

is still of the same opinion, the evidence being gi^ en by him in

considerable detail in his paper to the Linnean Society of New
South Wales (7, pp. 3.H-356).

Professor Lendenfeld had previously published a general state-

ment as to a former universal glaciation of the Kosciusko

Plateau. Two of us (Professor David and Mr. Pittman), while

admitting that there is nothing in the evidence inconsistent with

the interpretation put upon it by Mr. Helms and Professor
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Lendenfeld, would prefer to await more definite evidence before

concluding that the whole of the Kosciusko Plateau was formerly

buried in ice down to the level of Boggy Plains, or even lower.

At the same time the fact may be repeated here that there is

positive evidence that the glacier, descending from Mount
Twynam via Evidence Valley and Hedley Tarn towards the

Snow}' Kiver, came down to a level of about 5,800 feet above the

sea; and there is probable evidence of ice-action in this part of

the Snowy Valley even as far down as to about 5,500 feet above

the sea.

The level of Pretty Point is about 5,990 feet and that of

Boggy Plains about 5,220 feet, so that the hypothesis of a wider

and older glaciation extending to Boggy Plains does not demand

the lowering of the limit which moving ice may have reached very

much below that to which we have positive evidence that it did

actually descend.

If the Kosciusko Plateau ever underwent such a mer de glace

glaciation on a small scale, in Cainozoic time, probably the most

enduring evidence of it would be in the form of moraine p7-qfo7ide,

or even a terminal moraine some distance down the Snowy River

Valley. A more extended examination of this region may 3'^et

lead to the discovery of such evidence.

IV.

—

Correlation of the Evidences of Glacial Action at

Kosciusko with those observed elsewhere

Before drawing certain provisional deductions which are given

in our summary of this paper, it is necessar}'- to review briefly

similar evidences of glaciation in Cainozoic time in other parts

of the Southern Hemisphere. We have omitted the evidences,

described by some authors, from Victoria, as in the opinion of

Professor J. W. Gregory the evidences of Post-Tertiary glaciation

in such parts of Victoria as he has already examined are doubtful.

References, however, to the chief papers referring to this subject

are given in the appendix.
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(1) Tasmania. —Mr, C. Gould, formerly Government Geologist,

Mr. C. P. Sprent, formerly Surveyor-General, and Mr. R. M.
Johnston, the present Government Statistician, have seen

evidences of glaciation in Tasmania in Cainozoic time. The last-

named authority has recorded these evidences in his large and

detailed work on the Geology of Tasmania, as well as in the

Papers and Proceedings of the Royal Society of Tasmania (23, 34).

Mr. T. B. Moore, M. E. J. Dunn, F.G.S., Mr. A. Montgomery,

M.A., and Messrs. Graham Officer, B.Sc, Lewis Balfour, B.A.,

and E. G. Hogg, M.A., have all recorded clear and indisputable

evidences of glaciation in Tasmania in late Cainozoic time (26-29).

There is some question as to (a) how much of the evidences are

Cainozoic and how much Permo-Carboniferous, and {h) as to how
low down the glaciation extended.

All are agreed that the western highlands of Tasmania in late

Tertiary or Post-Tertiary time supported extensive glaciers, which

have left memorials of their former presence in the form of lakes,

tarns, terminal moraines, striated and grooved rock-surfaces and
glacially transported erratics.

Mr. R. M. Johnston has published a map to show the directions

in which the ice moved in the Lake St. Clair district (25).

It is also generally agreed that the evidences of this Pleistocene

or Pliocene glaciation are clear from levels of 4,000 feet or

upwards, down to at least 2,000 feet above the sea (27).

Mr. A. Montgomery, M.A., the late Government Geologist of

Tasmania, makes the following statement (26) :

—

" I think we must come to the conclusion that the whole of

the deep gorges among these western mountains now occupied

by the head waters of the Pieman, Hent}^ and King Rivers, have

been at no wery distant period of time occupied by rivers of ice.

The erratic blocks noted by Mr. R. M. Johnston in the Mackintosh

Valley bear out this conclusion. . . . If we allow that the

deep valleys at the head of the Pieman were once occupied by

glaciers, we must admit that the ice came doiun to within 500 or

600 Jeet of the present sea level [the italics are ours], for these

gorges are very deep, or, perhaps, we should rather say, to points
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which are now that distance above the sea, for of course it is

quite possible that there has been elevation or subsidence of the

land as a whole since the ice age."

Mr. Montgomery also concludes {op. cit. p. 162) that the

glaciation could not have been very ancient, basing his inference

on the excellent state of preservation of the greenstone erratics

and glaciated rock surfaces near East Mount Pelion, among the

branches of the River Forth.

Mr. T. B. Moore maintains that the ice during part of this late

Cainozoic glaciation came down to within 150 feet of sea level,

probably even to sea level on the west coast of Tasmania, near

Macquarie Harbour.

He records the occurrence of large ice-worn boulders near

Upper Landing on King's River, which flows into Macquarie

Harbour, and also at the neighbouring locality of Harvey's Creek,

the altitute being only 100 feet above the sea.

He states that between Strahan and Lyell there is a well-

marked moraine, quite distinct from and far newer than the

Permo-Oarboniferous glacial beds, and that a "Giant's Kettle"

occurs in connection with this moraine.

Messrs. Officer, Balfour and Hogg, however, consider this

moraine to be of Permo-Carboniferous Age (29).

Whether the age of this glaciation at so low a level be Permo-

Carboniferous or Post-Miocene, it would appear from Mr.

Montgomery's observations that the glaciation near East Mount

Pelion at elevations of 2,000-3,000 feet has taken place in Post-

Tertiary, possibly in recent geological times.

Messrs. Officer, Balfour and Hogg {op. cit. p. 129) state that as

the "last of the previous winter's snow had not melted on

Olympus by the end of January, it is not necessary to assume

a very extensive fall of temperature to account for perpetual snow

in these regions."

(2) New Zealand.—Dr Haast, Captain F. W. Hutton and Dr.

R. von Lendenfeld, and others, have described evidences of what

Captain Hutton terms a glacier epoch, as distinct from a glacial

epoch in New Zealand (30-33). It is generally agreed by these
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authorities that New Zealand during Cainozoic time has passed

through an epoch when the glaciers have had a far greater

development than at present, for whereas the largest modern

glacier of New Zealand, the Tasman Glacier, is 18 miles in length,

some of the New Zealand glaciers in Post-Miocene time were

upwards of 50 miles long, and in the case of the Wakatipu

Glacier, 80 miles long. Captain Hutton has furnished a map
showing the relative sizes of the areas formerly glaciated and

those at present occupied by glaciers in New Zealand.

The two chief points at present at issue in connection with the

glaciation of New Zealand are:

—

[a) As to the date of this

glacier epoch
; (6) as to whether it was due ^^i) to a general

refrigeration of the climate in the Southern Hemisphere, or (ii)

to the New Zealand mountains standing several thousand feet

higher than they do at present.

Captain Hutton inclines to the last-mentioned view as to the

cause of the New Zealand Glacier Epoch. He says (30,

p. 211), "I have elsewhere given reasons for concluding

that the former great extension of our glaciers was caused by

greater elevation of the land during the interval between the

Pareora System and the marine beds of the Wangauui System.

As these beds are fossiliferous in the North Island only, where

there are no traces of former glaciation, it is not possible to get

direct proof of this, but in Otago the old Taieri moraine, between

Lake Waihola and the sea, which forms low rounded hills

between 400 and 500 feet in height, is on the seaward side,

covered nearly to the top by marine gravels, which may belong

to this sytem or may be younger."

In the Wanganui System, Captain Hutton states (ibidem) that

from 70 to 90 per cent, of the mollusca and all the brachiopoda

are recent. He also states (32, p. 174) that marine fossils in

the sandy clays underlying the old Taieri moraine appear to

indicate a Miocene Age for these beds, and he suggests that the

moraine may be older Pliocene.

He adds that Dr. von Haast found moa l)ones in morainic

deposits belonging to the Wanganui System. He further states
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(32, p. 176;, "It has been calculated that an elevation of

between 3,000 feet and 4,000 feet would be sufficient to expand

our glaciers to their former dimensions. That the New Zealand

Alps did formerly stand higher than now, we have direct evidence

in the deep fiords of South West Otago and Marlborough, which

must have been excavated when the land was considerably

elevated. The greatest depth recorded in the West Coast Sounds

is 1,728 feet in Break Sea Sound; but in many places no bottom

was reached with the line used, and we may safely assume that

when the valleys were scooped out they stood more than 2,000

feet higher than they do now, and this agrees fairly well with the

quite independent estimate that an elevation of 3,000 to 4,000 feet

would be sufficient to reproduce all the phenomena." Captain

Hutton thus considers the glaciation of Nev/ Zealand to have

occurred in Pliocene, perhaps older Pliocene time, and to have

been due to a former greater elevation of the New Zealand land.

On the other hand, Dr. R. von Lendenfeld is strongly of

opinion that the former great extension of the New Zealand

glaciers took place in comparatively late geological time, and

that it was due to a glacial period synchronous with that which

caused the glaciation of Kosciusko (33, p. 808; and 12, p. 52).

In the former paper above referred to. Dr. Lendenfeld states,

" The minuteness of the deltas mentioned above (at the heads of

the West Coast Sounds, N.Z.) would lead one to suppose that

they are of no great age, and comparing them to similar alluvial

formations which have been produced in the European Alps in

historic time, one must come to the conclusion that the Glacial

Period in New Zealand has not been more remote than 2,000 or

3,000 years. This would account also for the extremely fresh

appearance of the old moraines and ice scratches." In the latter

paper referred to he expresses the opinion that " the state of the

preservation of the roches moiUorinees in the Australian Alps is

nothing like so good as in the New Zealand Alps. I am, how-

ever, not inclined to ascribe that to a difference in age. I

consider it simply as a consequence of the difference in the rocks;

there hard metamorphosed slates, here granite." One of us (Mr.
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R. Helms) who is familiar with some of the glacial evidences in

New Zealand, agrees with Dr. Lendenfeld as to the good state of

preservation of the glacial phenomena pointing to a comparatively

recent origin, at all events Post-Pliocene. In view of the fact

that all the Cainozoic glacial deposits of South America are now

considered to be Post-Pliocene, as will presently be explained, the

Pliocene, or even older Pliocene Age of the New Zealand

glacial evidences may be viewed with great caution, unless it

may be admitted that in the Southern Hemisphere, as in the

Northern, the glacial epochs of the Ice Age commenced in late

Pliocene time, and extended down to at least the close of

Pleistocene time.

Kerguelen Island.— H. N. Moseley records e\'idence of ice

action at Betsey Cove and Royal Sound, Kerguelen, close to and

even at sea level.

The following statement occurs in the " Challenger " Report

(p. 356) :
—" The interesting feature in relation to these glaciers

is that whereas they are to-day confined to the higher valleys of

the higher ranges, there are abundant and indisputable evidences

that the whole island to and below the sea level was buried under

ice at a comparatively recent period. The furrows of glaciers

are seen wherever the island has been explored. . . . Every

harbour is an ice-cut fiord."

At present, on the south side of the island where the above

evidence was obtained, the snow line is between 900 feet and

1,000 feet above sea level.

South America. —Charles Darwin has commented on the greater

former extension of the glaciers at Terra del Fuego.*

Also in the same work (pp 242-251) he ably contrasts the

climates of Southern South America with those of lands in

similar latitudes in the Northern Hemisphere.

The Rev. W. B. Clarke has commented on the analogy between

part of Chili and the Australian Alps. He says, " There is a

case in South America which very much resembles that of the

* Naturalist's Voyage Round the World, p. 225. 2nd. edit., 1882.
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Muniong (Australian Alps, authors), viz., that of Antuco in the

southern part of Chili, in lat. 37° 40'^ on which snow lies at the

height of 7,960 feet, yet even this is far higher in proportion

than the snow of Kosciusko" (3, p. 225).

If further observations be omitted (including Baron ISTorden-

skj old's preliminary report in "Die Geographische Zeitschrift" for

1896) down to within the last few years, we find a summary of

his observations in the work noted below, in which he compares the

glacial deposits of the Magellan region to the boulder-cla}^ of

Europe.*

The same author states in another paper f (p. 408), " Here also

(in the neighbourhead of the Gallegos Valley, authors) in the

neighbourhood of the large depression occupied by the muddy,

brackish water of the ' White Lake,' Laguna Blanca, and from

there eastwards to the Straits, we find the curious, steep, lofty

hills composed of boulder clay, which I observed first in Terra

del Fuego, and which are so characteristic of the formerly

glaciated territory in this region."

Mr. J. B. Hatcher has also described the Magellan glacial

deposits. I

Referring in a later paper to Mr. Hatcher's observations,

Nordenskjold makes the important statement§ that as regards

the age of the Magellan glacial deposits, Hatcher collected some

molluscan shells from the Cape Fairweather beds, and Pilsbry

has determined these shells to be not older than Pliocene. It is

also stated that these shells underlie the oldest glacial deposits

of the Magellan Territories.

* Anales de la SociedacI Cientifica Argentina. Tomo 43-44, 1897, pp. 194-

195.

t Geographical Journal. Vol. x. No. 4, October, 1897. A Journey in

South -Western Patagonia. By Dr. Otto Nordenskjijld, pp. 401-410.

X American Journal of Science. Nov. , 1897. Geology of Southern Pata-

gonia. By J. B. Hatcher.

§ American Geologist. Vol. xxi. No. 5, May, 1898. Tertiary and Quarter-

nary Deposits in the Magellan Territories, pp. 300-309. By Otto Nordenskjold.
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Nordenskjold's conclusions are {op. cit. 30^-307), that towards

the close of the Pliocene Period glaciation set in in the Andean
Cordilleras, and enormous quantities of ice collected there giving

rise to extensive moraines and a huge development of pampean
glacial gravels. Then followed, in his opinion, an inter-glacial

period or temporary retreat of the glaciers, with powerful river

floods and redistribution of the earlier moraines, " then once more
the ice advanced {op. cit. p. 307) and extended far down the

valleys." He adds (op. cit. pp. 307-308), "Many reasons seem to

point to the glacial period having lasted down in these regions to,

from a geological point of view, quite a recent date, one of the

most telling being the great poverty in both the fauna and flora

in Terra del Fuego in comparison with Patagonia.'"

A further account of the glacial deposits of Patagonia is given

in a later paper by Hatcher.*

A very important paper bearing on this subject is that by Dr.

Francisco P. Moreno in the two numbers of the Geographical

Journal, f

Dr. Moreno sums up as follows {op. cit. p. 370) :
— " In Pata-

gonia an immense ice-sheet extended to the present Atlantic

Coast, and further east during the first ice period; while during

the second terminal moraines have been generally left as far as

30 miles north and 50 miles south to the east of the present crest

of the Cordillera. These ice-sheets, which scooped out the greater

part of the longitudinal depressions, and appear to have rapidly

retreated to the point where the glaciers now exist, did not

succeed in filling with their detritus, in their rapid retirement,

the Cordilleran fiords now occupied by deep lakes on the east and

by the Pacific channels on the west.''

* Anales de la Sociedad Cientifica Argentina. Tomo xlvii. Primer

Semestre de 1899. Buenos Aires, 1899. Estudios Geologicos de la Patagonia.

Per J. B. Hatcher.

t Geographical Journal. Vol. xiv. No. 3, Sept., 1899, pp. 241-2G9, and

No. 4, Oct., 1899, pp. 353-378.
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With reference to evidences of former greater extension of the

Andean glaciers further north, Sir Martin Conway states* {oj). cit.

p. 15), "Evidence is plentiful that in ancient times the glaciers

enveloped a large part of these slopes, and reached down many miles

further than they do now, depositing the rocks that they carried

into the waters of the ancient sea. ... In the immense

pile of debris deep valleys were afterwards cut by the action of

water, and into these valleys the glaciers in a second period of

advance (the italics are ours) protruded their snouts, depositing

moraines which can still be traced in siiic as much as four or even

five miles below the present limit of ice. One such glacier cast

was carefully examined by me near the foot of Mount Sorata.

The terminal moraine now forms the dam of a large lake, 500

feet above the level of whose waters the two lateral moraines can

be traced with perfect distinctness."

The evidence, therefore, is overwhelming to show that South

America has in Cainozoic time passed through, at all events, two

distinct and extensive glaciations, which may range from very

late Pliocene into comparatively recent geological time.

Y.—Summary.

The evidence obtained in the Australian Alps proves (a) that

the snowfields of Kosciusko in late Cainozoic time sent small

glaciers down the valleys on either side of the Main Dividing

Range.

On the western fall, that towards the Murray River, the

glaciers at Lake May and Lake Albina descended to levels

respectively of about at least as low as 6,600 feet and 6,300 feet.

On the eastern fall, towards the Snowy, the glaciers descended

to still lower levels. For example, the glacier from Lake

Merewether (Blue Lake) in Evidence Valley (Helms) descended

to at least as low as 5,800 feet, and probably to 5,500

feet. It would appear, therefore, that the glaciers at Kosciusko

* Geographical Journal. Vol, xiv. No. 1. Explorations in the Bolivian

Andes.
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descended 500 to 800 feet lower on the eastern fall of the main

divide than on the western. There were probably three reasons

for this, as already pointed out by one of us (Mr. Helms). (1) The

Kosciusko Plateau being constantly exposed to the strong sweep

of the W.N.W. anti-trade wind, the chief snow drifts and snow-

fields gather to leeward of the main dividing ridge, ?;.e., on its E.8.E.

side, the general trend of the ridge being nearly meridional.

(2) The western slopes of the main divide are more heated by the

sun's rays than are the eastern, so that snow melts oS them

quicker than off the eastern slopes. (3) The eastern slopes furnish

a more favourable lodging for snow than the western, the eastern

slopes being the more gradual of the two.

(6) The evidence proves that, apart from the consideration of

possible much older and much more extensive glaciation, there

have been at least two epochs of glaciation at Kosciusko, of

which the traces are clear and fresh, viz. (i) an older epoch which

may be termed the Hedley Tarn Epoch; and (ii) a new epoch

which may be termed the Lake Merewether Epoch. The double

series of terminal moraines on either side of the Main Dividing

Range obviously points to this conclusion. The height of these

moraine embankments, from 80 up to over 200 feet, and their

length, between J and h mile, prove that the pauses of the ice

front at the spots where the moraines became developed must

have been of considerable duration.

(c) As regards thickness, the evidence shows that the glacier

ice must have been about 200 feet and 500 feet thick in the Lake

May and Lake Albina valleys on the western fall towards the

Murray, while on the eastern fall towards the Snowy it was at

least 300 feet thick near the head of the Snowy River, and at

least 400 feet thick in Evidence Valley.

{d) The longest glacier, that of the"" Snowy, was perhaps about

3 miles in length.

(e) As regards the age of the glaciation, it can be estimated at

Kosciusko, as far as we could see, only by the amount of sub-

sequent erosion. Such estimates can, of course, be only ver}^

approximate.
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The data, however, ah^eady quoted show that the limit of time

may lie somewhere between 3,000 and 10,000 years from the

present.

The wonderful freshness of the grooves on some of the "dressed"

surfaces and roches moutonnees, west of Lake Merewether, Kos-

ciusko, in positions where the rocks could not have been sheltered

by moraine material proves that the glaciation was in a geological

sense comparatively recent

We would here like to emphasise the opinion that it is out of

the question to refer either the Hedley Tarn glacial epoch or the

Lake Merewether glacial epoch of Kosciusko to Tertiary time.

We are strongly of opinion that these epochs belong to the Post-

Tertiary. If, however, later examination proves that there was

a much earlier and far more extensive glaciation which affected

the whole of the Kosciusko Plateau and extended even as far

down as Lake Coolamatong near Berridale (Plate vi.), (about

2,500 ft. above the sea) as one of us (Mr. Helms) thinks, it is

quite possible that this older glaciation may belong to Tertiary

time.

(/) As regards the position of the snow line at Kosciusko at

the maximum extension of ice during the earlier of the two

glacial epochs (of the existence of which we have definite proof), the

present mean temperature of Kosciusko may be taken to be about

35° Fahr. At the sea-level, in the latitude of Kosciusko,

the mean temperature would be about 59° Fahr. At a rate of fall

of 1° Fahr. for 345 feet a mean temperature of 32° should be

reached at Kosciusko at about 8,200 feet. (The present level at

the summit of Kosciusko is 7,328 feet). During therefore

the earlier glaciation of the two comparatively recent glacial

epochs at Kosciusko, as the ice came down to about 5,500 feet

above the sea, the snow line may have been lowered from 8,200

feet to about 5,500 feet (though of course the glaciers of Kos-

ciusko, like many modern glaciers, may have descended below

the snow line). This would have meant a lowering of the snow

line to the extent of from 2,200 to about 2,700 feet, equal to a

lowering of the mean temperature by about 6J° up to about 8°,

and if Lake Coolamatong near Berridale be glacial, the level
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being about 2,500 feet above the sea, the lowering of the temper-

ature ma}^ have been somewhere about 15° to 16^ Fahr. This

estimate assumes, of course, that since the glaciation tho Kosci-

usko Plateau altitude has not been appreciably affected by crustal

movements or by denudation, and that in other respects meteoro-

logical conditions in the past have resembled those of the present

{g) As regards collateral evidences, in the Southern Hemisphere,

of glaciation in late Cainozoic time, Tasmania shows a lowering

of the snow line by about at least 2,500 to 3,000 feet, possibly as

much as 4,000 feet, if Mr. T. B. Moore's views as to the age of

the moraines near sea-level in the neighbourhood of Macquarie

Harbour oi\ West Coast of Tasmania are correct. This might mean
a lowering of the temperture by about 1 2° Fahr., subject, of course,

to assumptions similar to those just made in the case of Kosciusko.

In New Zealand the evidence adduced shows that the glaciers in

the South Island on the east side of the Alps came down to probably

at least 3,000 to 4,000 feet below their present terminations.

Captain Hutton, however, argues that this did not necessarily

imply a general lowering of the snow line to the same amount.

He thinks that the extension of the glaciers in New Zealand in

late Cainozoic time was due, as already stated, to the South Island

at that time standing 3,000 to 4,000 feet higher than it does at

present. He states emphatically, " The biological evidence is

therefore to the effect that the ocean round New Zealand has not

been much colder than at present ever since the Miocene Period.""^

Even biological evidence, however, is not always reliable, as

Charles Darwin has pointed out.f

* Kept. Aust. Assoc. Adv. Sci. Vol. v. 1893, p. 240.

t Naturalist's Voyage Koimd the World, 1882, p. 243. "A large Voluta

is abundant in Southern Terra del Fuego and the Falkland Islands. At

Bahia Blanca, in lat. 39° S. , the most abundant shells were three species of

Oliva (one of large size), one or two Volutas, and a Terebra. Now these are

among the best characterised tropical forms. It is doubtful whether even

one small species of Oliva exists on the southern shores of Europe, and there

are no species of the two other genera. If a geologist were to find in lat. 39° on

the coast of Portugal a bed containing numerous shells belonging to three

species of Oliva, to a Voluta and a Terebra, he would probably assert that the

climate at the period of their existence must have been tropical ; but judging

from South America such an inference might be erroneous."

5
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It would be presumption on our part to express any opinion

on this important point. At the same time, in view of the

evidence lately obtained in South America, Tasmania and Kosci-

usko, it might be as well for the New Zealand geologists to

enquire further into the interpretation of their evidence. In

Kerguelen Island the snow line would appear to have been

formerly (in late Cainozoic time) at least 1,000 feet lower than at

present, and in South America several thousand feet lower,

though, as far as we can learn, the exact amount has not yet been

calculated. In South America, moreover, there is evidence of at

least two distinct epochs of glaciation.

(h) In our opinion, even if the case of New Zealand, as being

still sub judice, be omitted from consideration, the general

evidence points to a universal glacial period, of at least two

phases or epochs, in the Southern Hemisphere. If these pro-

visional deductions are correct, at least two very important

questions suggest themselves for further investigation:

—

(1.) Did the glaciation of the Southern Hemisphere lead to

definite biological migrations similar to those due to the " Great

Ice Age " in the Northern Hemisphere "?

(2) If the glaciation of the Southern Hemisphere was syn-

chronous with that of the Northern Hemisphere, as now seems

probable, was it due to some great cosmic atmospheric cause, as

suggested long ago by Tyndall, such as the variation of the

amount of COg in the earth's atmosphere, as lately investigated

by Dr. Arrhenius and Mr. Hogbom,* and advocated by

Professor Chamberlin ? f

* Phil. Mag., April, 1896, pp. 287-276, and Journ. Geology, Vol. vii.

Nos. 6, 7 and 8, 1899.

t In connection with this one of us (Prof. David) would suggest that the

greater cold at present of the Southern Hemisphere as compared with the

Northern may be due to the former having a thinner blanket of air than the

latter. The data on this point at present are insufficient, of course, for

generalisation, but as far as they go are in favour of the view that atmospheric

pressure, and consequently atmospheric thickness, is less in the Southern

than in the Northern Hemisphere.
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(3) If the glaciation of the Southern Hemisphere was synchro-

nous with that of the Northern, and was accompanied by an

appreciable increase in size of the Antarctic ice-sheet, to what
extent was sea level lowered in various latitudes through the

withdrawal of so much sea water to form the ice-sheets in each

hemisphere ?

In submitting to this Society the above notes, we are sensible

that the information contributed is indeed small in proportion

to the wideness and grandeur of the subject.

A vast unknown remains behind full of promise for future

investigators. Our observations have, however, we think, finally

set at rest a vexed question, and have entirely confirmed the

view that the " Roof of Australia," at no very distant date,

certainly supported glaciers, and, perhaps, at some earlier date

may have even been buried under a " mer de glace."

We desire to express our special obligation to Mr. W. S. Dun
for much valuable information as to current literature relating to

the glaciation of the Southern Hemisphere in late Cainozoic time.

We are also much indebted to Mr. F. B. Guthrie, F.C.S., who
accompanied us to Kosciusko, for his constant help and kindly

criticism. We also gratefully acknowledge the courteous hospi-

tality of Messrs. P. S. Whelan and P. A. Harding, the officers in

charge at Mr. Clement Wragge's Meteorological Observatory at

Kosciusko, and the kind help of Mr. G. W. Card, Assoc. R.S.M.,

F.G.S., in the determination of the rock specimens from

Kosciusko, as well as to Professor J. W. Gregory, of Melbourne,

for his note on Dr. Arrhenius' theory.

PosTCRiPT (added June 10th, 1901)— Since the above paper

was read. Professor J. W. Gregory, of Melbourne, has written to

one of us with reference to Dr. Arrfienius' theory as follows :
—

" Thinking again over the COo theory of glaciation, I am less

inclined to it for the following reasons :

—

"(1) Glaciations are not synchronous. There is no evidence

of glaciation in Europe or America at the time of the Palaeozoic X
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glaciation in Australia and South Africa (Ramsay's Permian

breccia is now otherwise explained). Similarly, though there are

remains of Pleistocene glaciation in the lands between 40-50° S.,

there does not appear to have been any such extreme glaciation as

affected corresponding latitudes in Europe and America.

" (2) Even adjacent glacial areas are not subject to their maxi-

mum glaciation at the same time. Thus N. America has had four

main glacial centres, the Cordilleran (Rocky Mountains), the

Kewatin (Minnesota, ikc), Labrador, and Greenland. The glacia-

tions at these centres succeeded one another from west to east.

The Labradorian glaciation was the last on the mainland; it was

succeeded by the growth of the Greenland glaciers, which have

perhaps not yet reached their maximum. The evidence certainly

points to the fact that the Greenland glaciers have now a greater

extension than they have ever had before.

" (3) Schloessing's theory seems probable. According to this

the sea is a great reservoir of COo held in the form of bicarbonates;

any diminution in the COo content in the atmosphere at once

leads to dissociation of the bicarbonates in the sea, which thus

automatically regulates the amount of CO 2 in the air. Any such

variation as Arrhenius' theory requires would, therefore, be

impossible.

"In face of the evidence of the variation of COg in latitude

(summarised by Letts & Blake), and of Dittmar's opinion that

Schloessing is right, we cannot safely assume an adequate CO

2

variation in the atmosphere. Dittmar's opinion was founded on

his own experiment,.showing that the dissociation of bicarbonates

in sea water corresponds to the COo tension in the air."

With reference to argument (1) mentioned above by Professor

Gregory, we think should be considered the very important dis-

covery by Mr. Walter Howchin, F.G.S., of immense glacial

boulder beds in the Lower Cambrian of S. Australia, extending

over at least 400 miles of latitude, as recorded in his paper just

read to the Royal Society of South Australia. This glaciation

may perhaps be homotaxial (though not necessarily synchronous)

with that of the Cambrian (?) glacial beds of Scandinavia.
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EXPLA.NATION OF PLATES III.-X.

Plate iii.

Map showing some of the chief evidences of glacial action, Mount
Kosciusko, New South Wales.

Plate iv.

Fig. ].—Map showing the glacial moraine and striated pavement near

the head of the Snowy River, about IJ miles N. by E. from

Mount Kosciusko.

Fig. 2.—Longitudinal Section on line AB.

Fig. 3.—Section on CD across lower end of moraine showing amount of

erosion by creek since close of latest glaciation, viz. , about 9

feet in depth of moraine and an additional 10 feet of slate

rock (phyllite).

Plate V.

Fig. 1.—Longitudinal Section showing terminal moraines and former

thickness of glacier ice in Cootapatamba Lake Valley, Mount

Kosciusko.

Fig. 2.—Section across Lake Albina Valley showing probable former

thickness of glacier ice.

Fig. 3.—Longitudinal Section from Mount Twynam to Snowy River

showing terminal moraines and former thickness of glacier

ice in the Blue Lake Valley (Evidence Valley).

Plate vi.

Geological Section from Cooma to Mount Kosciusko.

Plate vii.

Roche Moutonnee of gneissic granite showing glacial grooves, the "lee-

side" lying to the left. The white vein is aplitic granite

parallel to the gneissic folia. About 200 yards S.W. of Lake

Merewether, Kosciusko, and looking S.W. Photo by E. F.

Pittman.

Plate viii.

Striated boulder of quartzite found on surface of glaciated granite north

of Lake Merewether, Kosciusko. Photo by E. F. Pittman.
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Plate ix.

Grooved and striated boulder of quartzite found resting on glaciated surface

of gneissic granite, about 300 yards S. W. of Lake Merewether,

Kosciusko.

Plate X.

Fig. 1.—Grooved pavement of gneissic granite in foreground, with Lake

Albina, Kosciusko, in middle distance, with large granite

erratics stranded on the slope of the slate hill at the back,

toward the left and middle of the picture. Photo by E. F.

Pittman.

Fig. 2.—Relic of lateral moraine, near Townsend's Pass, Kosciusko, with

Snowy Valley in distance, looking easterly. Photo by T. W.

E. David.
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NOTES AND EXHIBITS.

Mr. Maiden exhibited specimens of the Acacia described in his

paper.

Messrs. David, Helms and Pittman exhibited a series of lantern

views, photographs, coloured diagrams, glaciated boulders, rock

specimens, and rock-sections under microscopes, illustrating in

detail the geology of the Kosciusko plateau.
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the current year.

Also, that the Council had elected Monsieur A. Raffray,

Consulat General de France, Cape Town, a Corresponding

Member of the Society.
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NOTES FROM THE BOTANIC GARDENS, SYDNEY.

No. 7.

By J. H. Maiden and E. Betche.

MALVACE-ffi.

Plagianthus pulchellus, a. Gray, var. tomentosus. Hook.

Queanbeyan (W. Farrer, October, 1897); Jenolan Caves (W.

F. Blakely, October, 1899); Tumberumba (W. Forsyth, November,

1900).

The tomentose variety of Plagianthus pulchellus is common in

Tasmania and Victoria, but has not been previously recorded

from New South Wales.

TILIACEiE.

El^ocarpus grandis, F.v.M.

Way Way Creek, Nambucca River (G. R. Brown, December,

1900). The most southern locaHty recorded.

RUTACE.S:.

ZiERiA Smithii, Andr., var. Fraseri, F.v.M. (unpublished).

Wailangarra (E. Betche, December, 1891); Mograni Mountain,

near Gloucester (J. H. Maiden, September, 1897).

A shrub several feet high, with tomentose young branches.

Leaflets lanceolate, with recurved margins, about J inch long,

glabrous above, white-tomentose underneath. A very distinct

variety, apparently connecting Z. Smithii with Z. cytisoides, Sm.
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Named by Mueller in the Melbourne Herbarium from specimens

from " New England " without date and collector's name.

ZiERiA L^viGATA, Sm., var. LAXIFLORA, Benth.

Byron Bay (W. Forsyth, September, 1900). New for New
South Wales.

The Byron Bay specimens agree completely with Queensland

specimens from Stradbroke Island, one of the original habitats

of this variety.

ZiERiA C4RANULATA, C. Moore, var. ADENODONTA, F.v.M. (unpub-

lished).

"Highest mountain on the Tweed River " (Carron, no date,

about 1865); Mount Warning (W. Forsyth, September, 1900).

Leaflets lanceolate, about f inch long, apparently somewhat

dentate by the large glandular tubercules on the margins. The

white underside of the leaflets, which is almost concealed in the

southern species, is very conspicuous in this variety. Named by

Mueller in the Melbourne Herbarium from Carron's specimens.

ASTEROLASIA CORREIFOLIA, Benth., var. MUELLERI, F.V.M.

{A. Muelleri, Benth.).

Lobb's Hole (W. Forsyth, November, 1900 .

Distinguished from the common New South Wales form by the

sulphur-yellow flowers and the stellate-hairy upperside of the

leaves. It is the common form in Victoria, but has not been

previously recorded from New South Wales.

Geijera salicifolia, Schott, var. angustifolia, var.nov.

Tia Falls, New England (W. Forsyth, October, 1900).

Leaves not above 7 to 8 lines broad with a length of 2J to nearly

3 inches. Bentham says, in a footnote in the Flora Australiensis,

" Schott's figure (Schott, Fragm. Hut. t. 4) represents a remark-

ably narrow-leaved form, which I have only seen in Brown's

specimens, and in those from Warwick and from Rockhampton "
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(Queensland localities). Our Tia specimens agree exactly with

the narrow-leaved Warwick specimens in the Melbourne Her-

barium.

RHAMNACE^.

POMADERRIS PHYLICIFOLIA, Lodd.

Warrumbungle Range (W. Fors3^th, October, 1899). Most

northerly locality recorded.

SAPINDACE^.

Nephblium Forsythii, sp.nov.

A tree attaining 25 feet in height, with a stem 14 inches in

diameter, but generally shrubby and 10 to about 15 feet high;

glabrous except the young shoots. Leaves abruptly pinnate;

leaflets shortly pedicellate, 2 rarely 4, opposite, usually oval-oblong

and obtuse, 2J to 3| inches long, quite entire, coriaceous, reticulate

on both sides, rather pale green but shining above, paler and

opaque underneath. Flowers in axillary or lateral sometimes

apparently terminal panicles, little branched, not (or scarcely)

exceeding the leaves when in flower, the single flowers on short

pedicels, often in clusters of 2 or 3. Calyx 5-toothed. Petals

absent. Stamens 7 or 6, inserted round the ovary within the

disk; anthers oblong, glabrous, as long or longer than the short

filament. Ovarium sessile, 2- or rarely 3-celled, 2- or rarely 3-

edged, slightly hairy ; style very short or the stigmatic lobes

almost sessile. The calyx, stamens, pedicels, and more or less the

rachis of the panicle are of a dark violet colour, giving the whole

inflorescence a blackish appearance in the dried specimens; the

thick annular disk is yellow. Carpels usually 2 (apparently only

exceptionally 3), flattened, quite connate, horizontally spreading,

the whole fruit flat-topped, with a short central stigmatic cone,

often rather above | of an inch broad, about 4 lines high and 1

to 2 lines thick, very shortly or scarcely stipitate and apparently

quite indehiscent, glabrous inside. Seeds flattened, partially

enclosed in the arillus; embryo curved.

6
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Tia Canon (J. H. Maiden, November, 1897, and J.Kretschmann,

December, 1898); Tia and Apsley Canon (W. Forsyth, October,

1900).

Allied to JV. subdentatum, F.v.M., from which it is chiefly dis-

tinguished by the entire leaflets, inflorescence and the shape of

the fruit. It seems to be confined to the deep caiions of the

Walcha district in the New England tableland, where it forms a

scrub extending from nearly the top to the bottom on many

parts of the steep sides of the Tia Canon.

LEGUMINOSiE.

OxYLOBiUM TRILOBATUM, Benth., var. iLiciFOLiUM, var.nov.

Mount Warning (Tweed River) at a height of 3,200 feet

(W. Forsyth, September, 1900).

Leaves ovate, with rather numerous pungent teeth.

This form is included in the description of 0. trilohatum in the

Flora Australiensis, but the holly-like leaves give it such a

different appearance from the typical form with trilobate leaves,

that we propose to separate it as a variety. There certainly

appear to be forms connecting this handsome variety with the

typical species.

PULTENiEA MUCRONATA, F.V.M.

Blackheath, Blue Mountains (A. A. Hamilton, October, 1900).

The most northern locality recorded.

PULTENiEA PLUMOSA, Sicb.

Apsley Falls, New England (W. Forsyth, October, 1900).

The most northern locality recorded. Previously only known

form Port Jackson and the Blue Mountains, extending as far west

as Wallerawang.
MYRTACE^.

Thryptomene (Micromyrtus) hexamera, sp.nov.

Road from Bourke to Ford's Bridge, Warrego River (E. Betche,

September, 1885); road from Bourke to Barringun (W. S. Camp-
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bell, September, 1893); road from Bourke to Goombalie, Warrego

River (E. Betche, September, 1900):

An erect heath-like shrub, attaining about 10 feet in height,

with slender branches. Leaves obovate, under 1 line long, thick,

slightly concave and somewhat keeled, with few large dark oildots,

decussate on the ultimate branchlets, and almost concealing the

white bark of the young twigs. Flowers solitary, pedicellate in

the axils of the upper leaves, the pedicels about as long as the

leaves. Bracteoles scarious, of the size and shape of the leaves,

but very deciduous, and seen only on a few young buds. Calyx-

tube turbinate, scarcely 1 line long, irregularly 10-ribbed, the ribs

proceeding from the centre of the sepals and petals, but often

coalescing. Sepals small, semi-orbicular, scarious. Petals nearly

orbicular, white, above twice as large as the sepals, both with

somewhat jagged edges, and almost constantly 6 in number in all

flowers examined. Stamens twice as many as the petals, inserted

on the margin of the prominent disk, half of them opposite the

petals, all on short, rather thick filaments incurved towards the

small style. Anthers with almost globular cells opening in parallel

slits, the connective tipped with a globular gland. Ovules 8 to

10, attached near the summit of a filiform placenta extending

from the base of the ovary to the summit. Ripe seeds not seen.

Thryptomene hexamera belongs to Bentham's genus Micro-

myrtus, united by Mueller with Thryptomene. The two genera are

so closely allied, and so much alike in habit and general appear-

ance, that we propose to follow Mueller in reducing Micromyrtus

to a section of Thryptomene, in spite of the difference in the

placentation, on which Bentham chiefly bases his genus. It is

more nearly allied to the West Australian species of Micromyrtus

than to the two New South Wales species, M. microphylla and

M. mimUiflora, and diff'ers from all "in the numerous ovules, in

the abnormal number of petals, which we found almost constant

in the specimens from all the localities, and in many other

respects. Its range seems to be north and north-west of Bourke,

between the Darling and Warrego Rivers, from whence it may
extend into Queensland. Its western limit is also still unknown
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to us; we can only say we have nob seen it west of the Warrego

River, in spite of an extended journey in the Paroo River district

last year.

For excellent sections of fruit and flower we are indebted to

Miss S. Hynes, B.A.

UMBELLIFER.ffi:.

AcTiNOTUs Helianthi, Labill.

Portion 15, Parish of Pringle, County Inglis, 40 miles from

Walcha (J. F. Campbell, 1901); sandstone hills, near Wallan-

garra (E. Betche, December, 1891)—two isolated New England

localities for the common Flannel-flower.

RUBIACE.a:.

Knoxia corymbosa, Willd.

MuUumbimby (W. Bauerlen, January, 1897). New for New
South Wales.

Previously recorded from Queensland, extending to tropical

Asia. The flowers are considerably smaller than in an Asiatic

specimen figured in Wight's Illustr. of Indian Botany, t. 128.

Specimens kindly supplied by Mr. R. T. Baker.

COMPOSITE.

Calotis inermis, sp.nov.

A low herb, apparently annual, branching from the base with

ascending striate stems, hispid all over with white somewhat

scaly hairs. Leaves cuneate, with a long narrow base, sessile,

half stem-clasping and sometimes with a slightly dilated base,

usually J to 1 inch long and 3 to 5 lines broad at the top, 5- to 10-

toothed towards the top, the uppermost leaves more linear-cuneate

and with fewer teeth. Flower-heads large, on long slender

petioles. Involucral bracts lanceolate, very acute or acuminate,

ciliate with long white hairs, green and herbaceous, except the
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brown, somewhat scarious, acute point. Ray-florets purple, the.

rays spreading in the largest head to fully 1 inch in diameter;

disc-florets yellow. Achenes of the ray-florets obovate, short,

flat, striate, hirsute with short hairs. Pappus consisting of about

18 to 20 long soft setse, in the dried specimens often nearly as

long as the crumpled rays, plumose from top to base with hori-

zontally spreading hairs. Achenes of the disc-florets abortive,

with a pappus like that of the ray-flowers, but shorter; ripe

achenes not seen.

Urisino, 20 miles west of Wanaaring on the Paroo River (E.

Betche, September, 1900).

This very handsome new species is, from the point of view of

the wool-grower, favourably distinguished by its innoxious

fruiting-heads from all the other burr-plants composing the genus

Calotis. The long soft setae of the pappus are quite unique in

the genus, and may perhaps, by some, be regarded as sufl&cient

reason to establish a new genus, but as its habit and all other

characters agree well with Calotis, we prefer to consider it as an

aberrant species of that genus. It cannot be placed in any of

Bentham's four sections of Calotis, but forms a fifth section by

itself.

GOODENIACE^.

Velleia spathulata, R.Br.

National Park, near Sydney (A. A. Hamilton, March, 1900);

Narrabeen Swamps (A. A. Hamilton, April, 1900).

Hitherto not recorded further south than Newcastle.

EPACRIDE^.

Epacris robusta, Benth.

Jenolan Caves (W. F. Blakely, September, 1900).

A rare plant, previously recorded only from the summit of

White Peak Mountain, at the head of the Genoa River.

The size and colour of the flower seem to differ greatly in this

species. The flowers of the Genoa River specimens are described
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as "white, with a slight yellowish tinge," and the corolla-tube

does not exceed the calyx; while the Jenolan Caves specimens are

pinkish, the pink colour extending down to the bracts and sepals,

and the corolla-tube is rather above 3 lines long, considerably

exceeding the calyx. It is chiefly distinguished from E. crassi-

Jblia, R.Br., in habit ; E. crassifolia is a small trailing shrub,

growing in crevices of moist rocks, while E. robusta is an erect,

robust shrub of 3 to 4 feet, growing on dry rocky summits. E.

crassifolia varies also much in the length of the corolla-tube, and

some of the forms collected in drier localities show a tendency to

upright growth, and seem to merge into E. robusta.

Epacris Calvertiana, F.V.M., var. versicolor, var.nov.

Belmore Falls, near Moss Yale (W. Forsyth, September 30,

1900).

A very handsome variety, with flowers resembling those of E.

longijiora, Cav., in colour and approaching them in size. Corolla

rather above f inch long, with a red tube and white lobes. Upper

leaves distinctly ciliate.

Epacris purpurascens, R.Br., var. onosm^flora, var.nov.

Kanangara Walls, near Jenolan Caves (W. F. Blakely, October,

1899, and September, 1900); between Mt. Victoria and Mt.

York (H. Hammond Maiden, November, 1899); Blackheath (A.

A. Hamilton, October, 1900).

Chiefly differing from the common forms of E. purpic7'asce7is

in the inflorescence being confined to the upper part of the

branches, never extending in our specimens as far down the

branches as in the purpurascent form, in the flowers being white

and with a longer corolla-tube, and in the hypogynous glands,

which are more or less united in a complete undulate ring. The

leaves vary from rather narrow to broad ovate-lanceolate. The

broad-leaved specimens have entirely the habit of the common

E. 2?u7-purascens, with the same spreading, upwards recurved,

pungent-pointed leaves, embracing the stem in the lower part and
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almost concealing it. while the more narrow-leaved specimens

leave the stem exposed. The corolla-tube is about 3 lines lono-

and rather longer in proportion to the corolla-lobes and to the

calyx than usual in E. pitrpuascens, but the exserted glabrous

style and the half-exserted stamens are entirely as in this species.

We refer this plant with some doubt to E. 2^U7yurascens, but

though it differs considerably from this S))ecies, and the difference

seems to be constant, at least in the flowers, the points seem to be

scarcely enough to justify its establishment as a new species.

We do not doubt that it is the E. onosmceflora, A. Cunn., in

Field's New South Wales, p. 340, figured in Bot. Mag. t. 3,168.
'' Discovered by Allan Cunningham in October, 1822, in peaty

bogs at Blackheath, on the Blue Mountains of New Holland," so

that Mr. Hamilton's specimens are from the original locality,

SAPOTACE^.

NiEMEYERA (ChRYSOPHYLLUM) PRUNIFERA, F.V.M.

Warrall Creek, Hastings River district (G. R. Brown, August,

1900).

The most southern locality recorded.

EBENACEiE.

DiosPYROS mabacea, F.V.M. {Cargillia mahacea, F.v.M.).

Murwillumbah (R. A. Campbell, March, 1901).

The fruits have not been previously described.

Fruit a scarlet globular berry about \\ inches in diameter in

the largest specimens seen, 4-celled, with 2 seeds in each cell, but

generally only one perfect. Seeds more or less triangular, with

flat sides, the testa brown, shining, neatly sculptured.

AMARANTACEiE.

Ptilotus leucocoma, F.V.M. [Trichinium leivcocoma, Moq.)

Red clay country, west of the Darling River (D. W. F. Hatton,

May, 1900); Urisino, Paroo River District (E. Betche, September,
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1900). New for New South Wales. Previously only recorded

from the Eremian region of South Australia. The Inspector of

Stock in Bourke, Mr. Hatton, who seems to be a reliable observer,

informs us that he has met with the plant in the south within 100

miles of Bourke, while in the north the Culgoa River seems to be

its eastern limit.

The New South Wales specimens form dense patches exceeding

two feet in diameter in old plants, and are, according to Mr.

Hatton, by no means uncommon in the sterile red clay country

of the far north-west. They differ from the description in

Bentham's Flora Australiensis and from the fragmentary South

Australian specimen we have seen, in the size of the spike, which

is quite cylindrical and above 1 inch long, and in the pinkish

colour of the sepals.

PEOTEACE^.

Hakea Fraseri, R.Br.

Tia Falls, New England (W. Forsyth, October, 1900).

A shrub about 10 feet high. Fruit nearly straight, smooth,

about 1\ inches long and about 5 lines broad.

As the fruit of this apparently very local handsome shrub has

not been hithorto known, we have given the above description

from a few old capsules (without seeds) collected by Mr, Forsyth.

JUNCACE.®.

JuNcus CiESPiTiTius, E. Mey.

Centennial Park, Sydney (E. Clieel, December, 1900).

New for the Port Jackson district. Previously only recorded

in this colony from the southern districts.

CYPERACE^.

Elynanthus capillaceus, Benth.

National Park, near Sydney (J. L. Boorman, December, 1900).

Most northern locality recorded. First recorded as a New
South Wales plant from Twofold Bay in Proc. R. :Soc. JSf.S. Wales.

Vol. xKvii. p. 84, 1893.
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GRAMINE^.

Panicum Gilesii, Benth.

Olive Downs, Tibooburra (J. W. Johnson, May, 1900). New
for New South Wales.

A Central Australian species previously recorded from S. Aus-

tralia, Queensland, and W. Australia.

Chloris barbata, Sw., var. decora, Benth.

Olive Downs, Tibooburra (J. W. Johnson, May, 1900). New
for New South Wales. Previously only recorded from the

Eremian region of South Australia and Western Queensland, but

now added to the flora of New South Wales.

Eragrostis nigra, Nees.

Hill Top (J. H. Maiden, January, 1896) ; Barber's Creek (J.

H. Maiden, December, 1897, and Januar3^ 1898) ; Balmoral

(Wm. Corner, May, 1900). (The three localities mentioned are

stations on the Great Southern Railway).

The most southern localities. Previously only recorded in this

colony from the New England Tableland.

Eragrostis leptocarpa, Benth..

Olive Downs, Tibooburra (J. W. Johnson, May, 1900). New
for New South Wales.

A Central Australian species previously recorded from S. Aus-

tralia, Queensland and W. Australia.

The very narrow grain, to which the specific name alludes, is

very characteristic of this species.

Festuca duriuscula, Linn.

Moona Plains, in the Walcha district (A. R. Crawford, July,

1900). The most northern locality recorded.

A tall form with large spikelets and rather long awns (approach-

ing var. aristata from Victoria and S. Australia). The panicle is

rather broad and often about 10 inches lonsf.
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LYCOPODIACE^.

LycopodiuxM cernuum, Linn.

Mullumbimby (W. Biiuerlen, September, 1894); Tumbulgum

(W. Bauerlen, April, 1898); near Murwillumbah (W. Forsyth,

September, 1900). New for New South Wales.

Apparently common in the brush-forests between the Bruns-

wick and Tweed Rivers, but not previously recorded as a New
South Wales plant. First received from the then Curator of the

Technological Museum in 1895.
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NOTES ON THE CAVES OF FIJI, WITH SPECIAL
REFERENCE TO LAU.

By B. Sawyer, B.E., and E. C. Andrews, B.A.

A.

—

Introduction p. 91

B.

—

Caves of Viti Levu p. 92

1. Singatoke River. 2. Mata-ni-Vatu.

C.

—

Caves of Lau.—Description of Mango .. ... p. 95

The Caves.— 1. Mango; 2. Thithia ; 3. Lakemha ; 4. NghillinghiUah ;

5. Bai Vatu ; 6. Vatu Leile.

D.

—

The Crevasses in the Submarine Reef Platforms p. 99

E.— 1. Brief Description of Cave Formation ; 2. Origin of Viti Levu

Caves {Evidence) ; 3. Origin of Lau Caves (Evidence).

F.—Description of Access to Caves ... ... ... ... p. 104

G.

—

Caves as Dwellings and Fortresses ... ... ... ... p. 105

A.

—

Introduction.

During a coral reef expedition undertaken in 1898 for Prof.

A. Agassiz, of Harvard College, U.S.A., it was our fortune to

examine a number of caves existing in the various raised coral

atolls of the Fiji and Tonga groups.

These present many points of interest to geologist and natural-

ist alike. To the latter the scarlet .prawns of the Vatu Leile

caverns, the unique shell fish from Wangava, and other animal

curiosities would furnish special attractions.

For the benefit of anyone wishing to further examine these

caverns, we may mention the necessity of carrying ropes and

magnesium wire.
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For the purposes of cave photography, we would recommend a

camera capable of being focussed within very short distances.

We lost many pictures through inability to focus our camera on

any object at distances less than seven feet.

The camera should also be fitted into a tin case provided with

a closely fitting cover. The cover should be as deep as the case.

This provision would ensure against accident in the case of an

upset when crossing the numerous streams and lagoons, or when
caught out in any of the heavy tropical rains.

Most plates are speedily ruined in the moist atmosphere of the

tropical Pacific, owing to the growth on the films of a variety of

fungi. They should be kept in a watertight box constructed

of wood which has been soaked in oil. The box should be well

painted, and provided with an overlapping lid, so as not to retain

any water. Chloride of lime may also be carried in this box as a

desiccator.

B.

—

The Caves of Viti Levu.

The only cavey ^'isited in this, the main island of the Fijis,

were those contained in the elevated tertiary ("?) limestone of

Walu Bay and the coast between the Singatoke Ptiver and Thuvu

(Nandronga).

The limestones at the Singatoke dip seaward at about 15 to 20

degrees, and consist of soft and hard granular varieties much
resembling some sandstones in hand specimens. The fossils are

represented principally by pectinoid shells, echinoderm spines,

foraminifera, and a very few fungoid corals. In one solitary

instance an intercalated coral reef was found.

At Walu Bay the beds are in distinct layers, consisting of soft

limestone bands, almost destitute of fossils, alternating with soft

belts of coral reef, and reposing on brown and blue layers of

volcanic mudstone, locally called " soapstone."

The cavern at the Singatoke lies about .5 miles from the river

mouth, and possesses two approaches, one overlooking the sea in
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the face of a cliif some 300 feet high, and opening on to what at

one time was the old channel of the Singatoke; the other entrance

being on the flat land above the cliff. Both approaches are

hidden by dense growths of palms, vandras, etc.

Fig. 1.

—

Section of Limestone containing Singatoke Eiver Cavern.

1.—Dense red limestone.

2.—Calcareous mudstone.

3.—Coral band (reef).

4.—Eed and yellow limestone (granular).

The cave, as far as we could explore it, was 250 yards in length

(measured by chain), and very rough in nature. It consists of a

series of lofty chambers connected by narrow tunnels, and tiny

apertures through which it was at times very difficult to force a

way.
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The cavern maintains a fairly even dip of some 20°, crossing

the bedding of the limestones at a very acute angle, so as to

appear to follow their dip.

Some of the chambers were as much as 60 ft. in length, 30 ft.

in width, and 50 ft. in height.

The section yielded by the cave is explained in the diagram

(%• !)•

The mouth of the cave is in a dense red limestone. Below this

belts of fine calcareous mud are traversed, and beneath these a

coral reef occurs, the contained corals belonging to varieties of

Porites. Beneath these again mud and granular limestone occur.

This cave possesses stalactitic growths, though not in the

marked degree in which they occur in other caves of the group.

Thick mud deposits exist on the floor.

An interesting feature of this cave is the occurrence in thou-

sands of the small Fiji bat, called by the natives beke beke.

These could be seen covering the roof of the larger chambers, and

progress through the narrow tunnels was much hindered by their

attempts to pass us. White and apparently blind spiders are of

frequent occurrence.

2.

—

The Caves of Mata-ni-Vatu.—Twenty-five miles from the

mouth of the Singatoke two enormous clifi's of dolomite occur

on the eastern bank of the stream. Their appearance is most

imposing. The smaller one shows perpendicular walls to the

river 400 to 600 ft. in height. Other parts of the clifi's are not

quite so steep, but higher, rising 850 ft. out of the river. The

larger cliff" is very broken, and is over 1,200 ft. in height.

Caverns open out on these immense cliff" faces. Our stay was

too limited to admit of any attempt in the way of exploring these

dangerous caves, since in certain cases long ropes are necessary

to lower the climber from the crags above to the cavern entrances.

Natives who have seen some of the more easily approachable

occurrences assert that they partake much of the nature of the

Singatoke cave, but are larger, and the underground waters are

inhabited by blind fish.
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C.

—

The Caves of Lau.

The Eastern, Windward, or Lau group lies some 150 miles east

of the main island of Fiji (Viti Levu). The islands are disposed

in a direction approximately meridional, and lie along the axis of

a submarine anticline.

The group is about 300 miles in length, and is composed of

numerous small islands. Many of these are composed of raised

coral limestone. The elevation was not confined to one period,

but consisted of uplifts alternating with periods of stable

equilibrium, which latter are marked by "terraces" or horizontal

extensions seawards of the coral growths, from the older mass of

the island. So great has been the total uplift that the basal

rocks on which the coral growths flourished may be frequently

seen.

These basal rocks consist of huge masses of bedded limestone

of moderate dip (15°-25°), differing altogether in lithological

characters from the ordinary coral reef limestone.

Again volcanic mudstones form a common base, as also exceed-

ingly decomposed volcanic conglomerates containing gasteropod

shells allied to Trochus, Nerita, etc.

Mango, one of the group, may be briefly described as being

typical of the raised limestone islands containing numerous

caverns. The island is about 4 miles in diameter. It is approxi-

mately circular, and presents to the sea at almost all points

precipices of raised coral limestone. These are 400 to 500 ft. in

height. In former times an unbroken ring of limestone encircled

the island, but its integrity has been destroyed by later volcanic

outbursts. The perpendicular faces at times are succeeded by

escarpments of about 45° slope, and appear to represent the

original seaward slope of the atoll, for a raised atoll it appears

to be, being hollow in the centre, after the similitude of volcanic

craters.

Several traces of elevatory movements exist as more or less

imperfect " terraces " or platforms of limestone. This limestone

area is covered with great masses of vegetation.
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An almost continuous barrier reef runs fairly parallel to the

periphery of the island at distances varying from 150 to 300

yards. The coral growths are extremely luxuriant, both in the

lagoon and on the seaward edge of the reef. For distances from

the surface of 20 to 40 feet these coral growths are wonderfully

varied.

The Caves.

1. Mango.—The limestone ring is riddled with caverns. Some

of these exist in the form of narrow passages connected at times

with the outside world by deep shaft-like holes, 100 feet or

more in depth. These may be in rare cases varieties of sink or

swallow-holes (dolinas).

A cavern in the north-eastern part of the island opens out in a

great cliff face, and is about 200 ft. above sea level. It consists

of several large apartments varying from 10 to 40 feet in length.

Stalactitic, stalagmitic, and " shawl " growths are common.

Another cave in the north-east has two entrances, one in the

form of a gigantic chimney 120 ft. in depth, the other occurring

at the base of a cliff. This cavern consists of several systems of

chambers branching out from each other, all very large, and

needing the assistance of ropes in their exploration, Stalactitic

growths are of frequent occurrence. The bottom chamber, 130

ft. below the cave mouth, is very spacious, and contains hundreds

of swallows' nests, composed of mud.

To the north a very large swallow (?) hole occurs, 120 ft. in

depth. This junctions below with a long tortuous channel running

normally to the direction of the chimney, and conveys the drain-

age of the northern part of the island to the sea. This cave must

be 700 yards in length.

Another large cave occurs in the north-west. The mouth is

constricted, but affords entrance to a large hall 100 ft. long, 100

ft. wide, and some 30 ft. high, and possessed of a great wealth of

stalactites and stalagmites.

Several branches take their respective points of departure from

this antechamber, one being very large, exceedingly dirty, and

dangerous for the uninitiated to explore. Large gaping holes
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occur throughout its 300 yards of length, and numerous subsidiary

caverns ramify from the parent trunk. Other chambers of con-

siderable size occur in a cliff to the south.

2. Tldthia.—This island is almost a replica of Mango in every

particular. Its caverns, however, partake more of the nature of

lofty halls than long tunnels. Stalactites and stalagmites of great

size occur in abundance. Immense deposits of bat guano cover

the floors. In one cave a deposit 18 ft. deep was worked. The

excessive moisture is said, however, to militate against the ready

sale of these manures.

3. Lakemha.—A large cave occurs in one of the irregularly

scattered patches of limestone existent on this island. The

cavern is curvilinear in shape, not advancing directly into the

hill, but turning back somewhat on itself from the start, so as to

give the appearance, in plan, of a horseshoe with reduced con-

vexity. It is a magnificent example of cave formation and

worthy to rank among occurrences like Jenolan in point of size,

though not in beaut}^ The floor, contrary to the usual type, is

almost level, very wide, and covered with a thick deposit of mud.

It is in the form of two large chambers, each about 300 yards in

length, 50 ft. in width, and 50 ft, in height. A row of columns

(stalactites) separates the caverns.

The roof is like that of a church, having a long central ridge,

with two steeply inclined sides. Huge grey and white stalactites

of irregular shape depend from the roof.

4. Nghillanghillali.—A marvellously beautiful little cave occurs

in one of the islets forming the Nghillanghillah Group. * All of the

raised coralline rocks composing the islets possess deep undercut

lines of beach erosion. One is about 100 feet high, 20 yards in

diameter at the base and cylindrico-conical in shape. It is merely

a limestone shell, the central portion being absent. The internal

contour is approximately a reflex of the exterior. Tiny entrances

occur in the undercut portions, through which the sea has free

* A. Agassiz, Bull. Mus. Comp. Zoology, Harvard Coll. Vol. xxxiii. p. 91.

7
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access to the cave, the floor of which is occupied by about 5 feet

of water. The roof is about 75 feet above the floor (fig. 2).

WC'^

Fig. 2.

—

Sketch Section of Nghlllanghillah Cave.

5. Bai Vatu.—The mass of raised limestone known by this

name is separated from Nghillanghillah by a deep though narrow

channel. On the western and eastern sides huge cliffs occur, 400

feet in height. Many caverns are said to exist in this area.
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One, however, only was seen by us, the others being difficult of

approach. The occurrence was similar to the caves of Thithia.

6. Vatu Leile.—This island contains caverns on its west coast,

partly submarine in habit. They occur at the base of large cliffs,

and are of very irregular shape, having the form of large

chambers communicating with the sea (lagoon) by means of sub-

marine conduits. They are approachable from the land side by

openings in the limestone shell encasing them. The cave waters

contain multitudes of speckled scarlet prawns of large size. This

is a unique occurrence.

Numerous caves are reported to exist in the raised limestone

of Katavanga, Naitamba, Gamia, Tuvutha, Vanua Vatu, the

Yangasa and Yasawa clusters. These are said to be similar in

character to those of Mango or Thithia.

D. —The Crevasses in the Submarine Reef-platforms.

Some of the platforms fringing the various islands of the Lau
Group are marvellously cut up by networks of channels. On
passing over them at high tide in a small boat the general flat of

the reef is seen to be broken repeatedly by chasms and lenticu-

larly shaped chambers.

At Vatu Vara one of these cracks has perpendicular walls, is

about 20 feet across, and is at least 200 feet deep. This great

depth was not continued throughout the reef to the sea, but

shallows away to nothing at the reef edge.

At a depth it appeared to open out into chamber form.-''

At Kambara the whole reef flat is broken up by a series of

deep cracks.

The walls of these crevasses are composed of luxuriant growths

of Madrepores, Porites, Pocillopora, etc.

Mango furnishes similar sights, though on a much smaller scale.

* It is quite easy to see objects at a depth of 100-120 feet in these clear

seas, and this too without the aid of water glasses.
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Every island navigator is familiar with the deep clefts in the

fringing reefs of the shallow Somo Somo Strait at Taviuni.

A characteristic feature is the arched appearance they fre-

quently present to the sky, having narrow openings at water

level, and a series of wider anastomosing canals below.

Now, in Vatu Leile, as explained in a previous paragraph, we

have caves partly under and partly above water, the whole

appearance being that of a series of chambers with a few narrow

passages opening upwards and outwards to the sky.

Near Tuanuku, in the Vavau Group (Tonga), a beautiful cave

exists in the raised limestone. This also is half-submerged, yet

of such a size that we sailed a cutter, with mast up, right into

the cavern. The highest part of this chamber must have been

70 feet above water level, and the water inside the cavern was of

equal depth. This chamber was connected with others V)y pas-

sages, and opened to the sky by a small hole.

It seems that here we have a condition of things attainable by

suddenly raising the present fringing reefs of Kambara and Vatu

Vara, so as to leave the crevasses and chambers half submerged.

E.— 1. Description of Cave-Formation generally.

Acidulated water (deriving its acidity from decaying vegetation,

tfec.) trickling over limestone, attacks the rock mass, carrying it

away, little by little, in solution. In this way, by attacking the

rock along the joint-planes, swallow- and sink-holes are formed

in the limestone mass. These, after a time, may become united

at a depth through the continued action of the percolating

waters. Eventually a subterranean watercourse is formed, and

the shape of the excavation is that of a series of chambers united

by tortuous passages.

When a cave has been excavated, the water still eats into the

the stone, and other sink-holes being formed below its level, the

old stream bed is deserted in favour of a newer and lower one.

The process of refilling now sets in at the upper level.
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Water trickling down and from the roof allows of an infinitesimal

amount of evaporation. This is, however, sufficient to permit of

a tiny deposit of carbonate of lime on the roof or Hoor. These

deposits, as time goes on, take on the form so common in cave

scenery, such as stalactitic, stalagmitic and shawl-like growths.

2. Origin of the Viti Levu Caves.—These are very probably

due to agencies which determine cave-formations generally, as

described in the preceding paragraph,

For the limestones in which they occur both at the mouth of

the Singatoke River and 25 miles higher up the stream show

bedding planes as pronounced as those of the Hawkesbury sand-

stone, and, with the exception of a single intercalated coral reef

and a few scattered fragments, are utterly devoid of coral growths.

They are also of sandy nature, after the fashion of compacted

braches, and are thus composed of waste sheets. The cave also

in the limestone at the Singatoke mouth follows the bedding of

the strata for long distances, and contains very thick deposits of

mud on the floor.

These observations point to formation subsequent to the lime-

stone deposition, although it is possible that the initial stages

were determined by submarine agencies, post-dating the forma-

tion of the strata.

3. Origin of Lan Caves —These appear to be moulded on

lines totally different to those obtaining at Viti Levu. Whereas

the majority of caves owe their existence to hypogene agencies,

it seems more feasible to refer the origin of the typical Lau
caverns to submarine action modified to minor extent only by

hypogene influences.

It may not be generally known that the greater number of

modern " reefs," such as those of Fiji, are composed of coralline

debris, foraminiferal tests, echinoderms, mollusc shells and vast

quantities of calcareous alg?e (such as Halimedai and Nullipores).

Calcareous matter is also deposited between the tiny interstices of

these fragments until the mass assumes a homogeneous appearance.

On the seaward edge of these, however, luxuriant coral and

nullipore growths occur. It is also very common in the lagoons
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to see huge isolated masses of growing coral. As these masses

expand, there is a tendency for the isolated patches to coalesce

by fusion of the growing walls. Withal, however, channels are

frequently left between the clumps, probably to permit of circu-

lating waters conveying nutriment to all. The coalescence or

fusion of the expanding growths is most marked towards the sea

level, the tendency being to form arches overhead and to leave a

series of anastomosing canals below, broadening here and there

into chambers. Nullipores also help considerably in the work

of solidif3ang the mass and the closing in of the overhead

growths.

The appearance of the structure just described, viewed from

a short distance, is that of a solid reef-platform flush with the

sea level.

The study of such fringing reefs as those of Taviuni (Somo

Somo Strait), Mango, Yatu Vara, Lakemba and Kambara will

illustrate the foregoing remarks.

Prof. David, of Sydney University, and Mr. C. Hedley,* of the

Australian Museum, mention the arching over of the submarine

channels of Funafuti by coral, nullipore and allied growths.

On the Tonga Tabu coast, numerous " blow-holes " occur

in the reefs. These consist of long submarine conduits in the

fringing coralline limestone mass, opening out to the sk}^ by con-

stricted orifices, t Into the wide mouths of these tunnels the sea

dashes, and becoming confined as the way becomes narrower, is

dashed into the air as spraj'' by the on-rushing water behind.

Prof. David mentions similar, though smaller, occurrences at

Funafuti.

At Wangava, in southern Lau, a central salt lagoon exists^

shut in from the sea on all sides by high limestone cliffs. The

tide is said to rise in the lagoon, thus showing its connection with

the outer sea b}'' a long, submarine passage.

*C. Hedley, Natural Science, xii., 1898, p. 177.

t For this information we are indebted to Mr. J. Martin of Auckland.
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At Namuka, in the Tongan Group, one of us witnessed a

similar phenomenon.

It seems ver}^ probable that the caves of Vatu Leile and Yavau

have been formed by processes such as those just described, and

that they mark stages in the process of reef-making.

At Vatu Leile there are unmistakable signs of recent up-

heavals, the whole series of elevations (5 in number) being of so

recent a date that the line of beach erosion on the cliff which

marks the position of stable equilibrium before the elevatory

influences came into play has not yet been obliterated.

Again, above the caves a thin crust of limestone occurs,

marking the old reef-platform. Where this old platform ends

against the cliff another line of beach erosion exists, and that

nearly perfect. It will thus be seen that these large half-marine,

half-aerial chambers must have been excavated while the line of

beach erosion suffered but very slight alteration, if we assume

that seolian agencies have been the prime factors in their

formation.

At Yavau we have a very similar state of things. Here the

uplifts are 3 or 4 in number. It is, however, possible that the

lines of beach erosion may suggest another method of formation

for these caverns.

In Mango and Thithia the broader outlines of the caverns seem

to have been determined by submarine agencies.

It is impossible to ascertain the exact condition of the cave-

walls, as they existed beneath the sea, since secondary deposits of

calcareous material have so covered them as to obscure their

original shape.

Stalactites, stalagmites and shawl-like growths do not appear

to imply great periods of time, as may be seen by an examination

of the most recent of the raised lines of beach erosion on Vatu

Leile. This is in places where the cliff overhangs almost entirely

obliterated by stalactitic deposits, while in other portions of the

island the line of beach erosion is almost as intact as when it rose

from the sea.
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To summarise, then, it seems probable that :

—

(a) The limestone fringing the shores of Viti Levu is mostly of

stratified and shelly character, with ran ly intercalated reefs.

(One such reef only was observed by us at the Singatoke

River, and several at Walu Bay and Tamavua.^')

The caves of Viti Levu exist in rocks possessing most pro-

nounced dips, varying from 1U° to 20° in amount.

(/3) The Lau limestone is of later origin than the bedded Viti

Levu deposits, as shown at Bai Vatu where coral reefs form

thin crusts only on thick bedded masses of limestone indistin-

guishable in litholoofical characteristics from those at the mouth

of the Singatoke River.

The Lau caves occur in compact, hard limestone formed of

corals, shells and calcareous algae and exhibiting no bedding

planes.

(y) The Viti Levu caves appear to possess an origin similar to

that of caves existing in continental areas, where seolian agencies

have been the designers.

(5) The Lau caves appear to have been determined by coral

growths and submarine action, and owe their stalactitic growths

to influences acting subsequently to their elevation above sea

level.

F.

—

Description of Access to Caves.

Frequently the entrances to the caves occur in the faces of the

cliffs as apertures, invisible, except on close inspection, by reason

of the rough nature of the rock and the mantle of vines and

shrubs that invariably accompany the raised limestone areas.

Others again are approachable only by descending one of the

deep cracks that intersect the limestone in all directions.

It is impossible for one unaccustomed to similar sights to

appreciate either the roughness of the raised reefsf or the dense

growths that cover them.

* J. S. Gardiner, Proc. Cambridge Phil. Soc. Vol. ix. 1898, p. 425.

t A. Agassiz, Bull. Mus. Comp. Zool. Harvard Coll. Vol, xxxiii. PI. 98.
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People, unless good climbers, are frequently unable to cross the

limestone belts that surround the island, owing to the cracks or

crevasses present, which .ire at times as much as 100 to 150 feet

deep, although not more than 10 or 12 feet wide.

The vegetation is even more wonderful, both by reason of its

luxuriance and its method of securing itself to the rock.

Although almost devoid of soil, the raised coral rock supports

a dense forest growth that cuts oif the direct rays of the sun from

the ground beneath. The trees swarm down even almost per-

pendicular limestone scarps. Supplied with the power of expand-

ing their roots in tubercle fashion, they make capital out of every

little irregularity of surface. At each hole in the honeycombed

rock they stop to fill up the cavity, then advance ivy-like roots

to the next depression.

The vandra (screw pine) develops spiny aerial roots which

depend from the rocks in a scalariform manner.

Perhaps the most w^onderful of all these growths, however, are

the Hg trees and the various members of the convolvulus tribe.

In some of the islands the only method of approach to the

caves is by descending the long fig tree roots.

G.

—

Caves as Dwellings and Fortresses.

The inhabitants of Lau until quite recently lived an almost

Ishmaelite existence. The various island tribes fought desper-

ately with each other for supremacy, and even the people belong-

ing to any given island were divided among themselves.

On such a small area as Mango as many as three or four

distinct cliques existed, each antagonistic to the other. The

highest and most inaccessible points, which formed natural

fortresses, were chosen as watch towers, from which the sentinels

estimated daily their chances of coixquering or being conquered."^

In almost every instance which came under our observation,

the excessively rough limestone cliffs formed these points of

vantage. Near at hand were the caves we have described.

* For this information we are indebted to the Hon. J. M. Borron, of

Mango.
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Almost invariably the isolated and almost inaccessible lime-

stone plateaux contained large heaps of shells of various kinds, the

remnants of shellfish brought from the seashore for food.

The rough nature of the limestone and the dense covering of

vegetation made it impossible for a surprise to be sprung upon

the concealed township, as the sentinels could give timely warning.

A very interesting feature about the caves existing in the close

neighbourhood of these shell mounds is the existence of the

numerous " Bai Valu " or fighting walls, seen so frequently in

the various Lau islands. The caves often open out into canons.

The mouths of these defiles are set with walls of stone, breast

high. Every approach is guarded with them, and outlying walls

support these in turn. We have seen as many as a dozen of

these walls belonging to a single cavern. In cases where caves

exist in the cliff faces, the defiles below are accompanied by

these walls {e.g., Mango and Bai Yatu). At Bai Vatu some of

the walls are very lengthy, and overlook steep sloping ground.

We were informed by the Hon. J. M. Borron, Mr. F, Beddoes, of

Mango, and others, that these caves were used as retreats for the

women in the olden days in times of war, while the warriors

defended the walls. On the other hand. Dr. B. G. Corney, chief

medical officer of Fiji, says that to the best of his knowledge

they were used simply as burial places. In one cave one of us

(B. Sawyer) discovered three skeletons laid side by side. In

another chamber we discovered relics of former feasts. Some of

these consist of large brain corals, having the original flat

surfaces worn hollow by scraping kava on them. These are

known as " yangona scrapers."

The existence of these caves in rough country, the concealment

of their entrances, the numbers of the " Bai Valu " closing every

way of approach to the more inaccessible ones, the existence of

"yangona scrapers," etc., the discoveries of skeletons in the cave

recesses, and the proximity of the underground chambers to the

large shell-mounds of the limestone plateau seem to point both

to their habitation in former times by natives in time of war, and

to their use as burial places.
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BACTERIA AND THE DISINTEGRATION OF CEMENT.

By R. Greig Smith, M.vSc, Macleay Bacteriologist

' TO THE Society.

Occasionally the cement work of water canals and reservoirs

disintegrates below the water level, and instead of showing a

smooth and apparently hard face, the surface is seen to be more

or less eroded. When struck with a pick, the cement easily

comes away, and a porous internal structure is revealed. The

cement matrix has disappeared, and the sand, grit and stones are

practically all that remain. Above the water line the cement

remains quite hard, and shows no sign of disintegration.

Stutzer and Hartleb* investigated such a case, and as a result

of their work, they considered that the nitrous organisms—that

is. bacteria which convert ammonia into nitrous acid—might

assist in the decomposition of the cement, through the production

of nitrous acid, which dissolves the lime forming the soluble

calcium nitrite. They worked upon a sample of brownish coloured

mud taken from the bottom of the Bonn water reservoir. Chemi-

cally it proved to be disintegrated cement, and bacteriological ly

it was found capable of causing the nitrification of a solution of

ammonium sulphate.

Barth,t in publishing his experience with h3''draulic cements,

said that a destruction of the cement might take place in so

relatively short a time as three years. In the case which came

under his notice, the water did not contain an excess of free

* Stutzer and Hartleb, Zeit. fur angew. Chemie, 1899 (17) 402; Abstract

in Jour. Soc. Chem. Industry, xviii. 495.

t Barth, ibid., 1899 (21) 489; Abstract, ihid., xviii. 686.
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carbonic acid and the decomposition of the cement seemed

unaccountable. When the reservoir was faced with a cement

containing a percentage of siHca higher than the original cement,

•no further disintegration was observed.

A disintegration of the cement canals used in conveying the

Sj'dney water supply has been observed for some time by the

engineers. Acting under instructions from the Council of this

Society, and upon the invitation of Mr. Darley, Engineer-in-Chief

for Public Works, I visited the faulty canals on September 8th,

1900, under the guidance of Mr. Small, Engineer to the Metro-

politan Water Supply Board, and collected samples for laboratory

examination.

The cement above the water line was absolutely hard, while

below the water it was soft, and the surface could be easil}''

scraped off with a blunt nickel spatula to a depth varying from

Y^g to J inch. To get samples deeper into the cement a pick was

used. The material easily broke away. The samples included

the blackish sediment at the bottom of the canal, a scraping

from the surface of the side, and the sand}' debris at depths of

one, four and six inches.

So far as the history of the cement is concerned, the canal was

made some 18 years ago, when, I am informed, cement was

bought by the brand, whereas now all cements are tested physi-

cally by the Board before purchase. This should be borne in

mind, because the disintegration may be purely and primarily

chemical and not at all the result of chemical action induced by

living micro-organisms.

In endeavouring to obtain organisms which might cause the

disintegration, it would obviously be useless to separate all the

bacteria that are present in the samples. Since the cement is

impregnated with water, all the organisms that are in the water

would be found. We ought rather to try to exclude Ijacteria

which would not be expected to have an action upon the cement.

This means the employment of methods of culture or media as

permit the growth only of such organisms. ' To fix upon these
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methods or media certain hypotheses regarding the behaviour of

the bacteria must first be formulated. Stutzer and Hartleb would
probably have first formed the hypothesis regarding the action of

nitrif3dng organisms, and then have endeavoured to induce nitri-

fication in a solution of ammonium sulphate. The dilute solution

of ammonium sulphate employed in testing nitrification is a

selective medium, since it favours the growth of the nitrous

organisms and hinders the multiplication of others. Since nitri-

fication has been suggested, one of the points of this investigation

should be to test the idea, and see to what extent it is corrobo-

rated.

Another idea that gives the cue for a selective medium is based

upon the disintegration of the cement through loss of lime.

Whether it is removed as the hydrate, the bicarbonate, or other

salt, e.g., nitrite, we cannot tell. It is probable, however,

that the surfaces of the disintegrating cement particles are more
or less alkaline, and if such is the case the bacteria that can

withstand or grow only in the presence of alkali are more likely

to be responsible for the disintegration than those which show an
antipathy to alkaline media. The majority of bacteria prefer

small amounts of alkali, say a medium containing 0'05 % sodium
carbonate, but there are not so many that can grow in a medium
as alkaline as lime water, which contains 0*28 % calcium oxide.

It may be said in parenthesis that the bacteria which normally

inhabit the intestinal tract of mammals can grow in media con-

taining at least 0*75 % sodium carbonate, but as I have indicated

in a former paper, the water which supplies Sydney is pure, and
therefore the possible presence of these organisms may be dis-

missed. There is, however, the question of what bacteria in the

disintegrated cement can be separated by means of increasin«-

amounts of alkali. Sodium carbonate is the most convenient

alkali to use, since it is soluble and does not alter during the

processes of sterilising the media and growing the organisms.

Lime would be the ideal alkali to employ in this case, but its

relative insolubility and its tendency to form the insoluble car-

bonate precludes its use.
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The fluid on the surfaces of the cement particles cannot contain

much nitrogenous nutriment, and consequently those bacteria

which can grow and therefore be isolated in media which contain

minute quantities of nitrogenous material are more likely to be

the cause of the cement disintegration (if it be bacterial) than

organisms which cannot grow under such circumstances.

There are accordingly three lines of research indicated, and of

these I shall begin with the nitrification. Several 100 c.c.

bottles were half filled with ammonium sulphate nutrient solution,*

plugged with cotton wool and sterilised. Portions of the samples

of the disintegrated cement were introduced and the bottles incu-

bated at 22° C. No nitrification had set in when they were tested

after 1 , 5, 1 3, and 39 days respectivel3^ On the 6oth day, when they

were again tested, nitrites were found in quantity in two bottles,

one of which had been infected with material taken from the

surface of a cemented crack at the bottom of the canal, and the

other with mud also taken from the bottom of the canal. On
the 81st and on the 101st day the bottles were again tested, and

the same fact observed. Two fresh bottles of ammonium sul-

phate were inoculated with a small loop of the nitrifying solutions,

and nitrites were found in these on the fourth day.

It is seen that nitrification was obtained in the solutions of

ammonium sulphate that were infected with the surface layer of

the cement and with the mud at the bottom of the canal. It

was not obtained in the cement at the depths of one, four, and

six inches. This is important, because disintegration was in pro-

gress at these depths in the cement wall, and if the nitrifying

organisms contribute at all to the decomposition of the cement,

they should have been found at these places, and not only on the

surface where the material had become thoroughly disintegrated.

Stutzer and Hartleb found the nitrifying organisms in the mud
at the bottom of a cement reservoir. This is exactly what has

* Ammonium sulphate 2 grms., sodium carbonate 1 grm.
,
potassium

dihydrogen phosphate 0*1 grm., tap water 1000 c.c. as recommended by

Stutzer.
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been found in these experiments, but furthermore they were not

found in the disintegrating cement below the surface. This

points to the nitrifying organisms coming upon the scene at a late

period when disintegration is complete and when a considerable

amount of organic matter derived from algae, etc., is present in

the brown and black debris.

The next line of investigation was the separation of organisms

that could multiply in the presence of an alkali such as sodium

carbonate. Taking the disintegrated cement obtained at a depth

of six inches into the canal face as being the sample most likely

to contain bacteria capable of causing disintegration, portions

were introduced into tubes containing 10 c.c. of bouillon and

quantities of alkali varying from 0-5 to 1*0 c.c. were added.

The tubes became turbid and orange-coloured colonies of one type

developed on plates inoculated with the growth of the tube con-

taining the highest amount of alkali. Subcultures of the organism

showed it to be Bact. croceuiin* a bacterium which had previously

been isolated from the Sydney water. It grows well at 37° C,
and this temperature was employed in subsequent trials with

further increasing amounts of alkali. These trials showed that a

turbidity, the evidence of growth, took place in the presence of

equal volumes of 10 % sodium carbonate solution and bouillon,

that is, the bacterium developed in the presence .of 5 % by weight

of sodium carbonate. A percentage greater than 5 prevented

the growth entirely. Plate cultures from the 5 % bouillon culture

showed the turbidity to have been caused by the growth of the

organism, while plates infected from the clear tubes containing

over 5 % remained sterile It is needless to say that the bacterium

grew in bouillon containing less than 5 % sodium carbonate

(Nao COg). With the exception of Bact. crocenmfi^ all the bacteria

in the deep cement were inhibited by 0-5 % sodium carbonate at

a temperature of 37° C.

This organism is remarkable in being able to withstand so

much alkali. The records as to the limiting amount of sodium

* These Proceedings, 1900, Part iii., p. 456.
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carbonate capable of permitting the growth of bacteria are few

in number, Reinschf in experimenting with the Elbe water

below Hamburg found that 2 % permitted the growth of some

unidentified water bacteria, while 3 % did not. Fermi | has

recorded the action of potassium hydrate upon many micro-

orf'anisms. Excluding the micrococci, which appear to be less

influenced by the presence of this alkali in culture-media than

rod-shaped bacteria, the organism that can withstand most

potassium hydrate is Bad. luteum, a yellow bacterium which has

some affinities with Bad. croceum. The growth of Bad. hiteum

is inhibited when 1 2 drops ( = 0-6 c.c.) of normal potassium hydrate

have been added to 5 c.c. of nutrient agar. This is equal to 0*67 %
of potassium hydrate. Experiments with Bad. croceum showed

that growth occurred in the presence of 1*6 % potassium hydrate,

but no growth took place when double that amount was used.

The presence in the cement of an organism capable of growing

with so much alkali is noteworthy. It is also significant that the

same organism was found at depths of four and six inches in one

place, but also at a depth of four inches into the disintegrating

cement face in another portion of the canal below Prospect

Reservoir, some miles distant from Kenny Hill, from where the

first samples were obtained. The indifference of the organism to

the alkali does not warrant the assumption that it is the cause of

the disintegration, but there is the possibility that it may have

something to do with it. To obtain some knowledge concerning

its action, an experiment was made with cement blocks. These

consisted of equal volumes of sand and old cement, and also of

two volumes of sand to one of new cement. When they had

hardened and had been sterilised, a culture of Bad, croceum was

painted on the surface of the blocks with a platinum loop and

the infected blocks were placed on a glass shelf in a desiccator

which was filled up to the level of the blocks with boiled and

cooled tap water. The whole vessel had been sterilised, and

t Reinsch, Centralblatt ftir Bakt. i. Abt., x. 415.

J Fermi, ibid, xxiii, 208.
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the water, which was renewed weekl}' by wa}'' of a side tube, was

boiled and cooled before being filled into the vessel. The

desiccator was kept at 28'' C. for five months. At the end of

this time the surfaces of the blocks were scratched with a spatula,

but no erosion or softening could be detected in the places where

the culture had been placed. It is possible that the time was

not long enough, and that years are necessary instead of months,

while on the other hand the cements were not the same as that

with which the canal was made. However, the experiment, such

as it was, gave only negative information regarding the action of

the bacterium.

Another line of investigation was to discover any organism

capable of growing in a poor medium and likely to cause cement

disintegration. To isolate such, a solution of asparagin (01%),

cement (1%) and tap water was prepared, and bottles containing

this medium were infected with portions of the samples and

incubated at 22° C. A mixed growth appeared in all the bottles,

especially those infected with the cement from depths of four and

six inches. From these other bottles were infected, and after 10

dsijs agar plates were prepared. The agar medium consisted of

washed agar with cement and asparagin, the percentages being

the same as those mentioned above. A third transference into

asparagin -cement solution appeared to exhaust the bacteria, as no

growth was microscopically visible after 30 days. The agar plates

were infected with the cultures from the cements taken at a

depth of four and of six inches. The former produced two kinds

of colony and the latter one kind. Of the three, two were

identical and sub-cultures which were made showed it to be

Vibrio denitrijicans, Sewerin. The other organism was a coccus

of variable size, and when stained of irregular appearance. Sub-

cultures showed it to be 2£tc. radiatus. When these two

organisms were grown upon cement blocks, as was done with

Bad. croceum, no disintegration of the cement could be observed

on the places where the culture had been placed. From this we

must assume that although probably capable of growing in

the fluid on the surfaces of the cement particles, these two

organisms have no disintegrating action upon cement.

8
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The presence of a denitrifying organism deep in the cement is

neither an argument for nor against the action of the nitrite

organisms upon the cement. Vibrio denitrijicajis reduces nitrate,

but not nitrite, and in order to form the nitrate the lime of the

cement must first be converted into calcium nitrate. The

presence of Vibrio denitrificans, however, does not necessitate the

presence of nitrates. They are not essential to its existence. It

can grow freely in media devoid of them, so that the reduction

is purely an accessory phenomenon. Moreover no nitrification

was obtained on seeding solutions of ammonium sulphate with

portions of the deep cement where disintegration was in active

progress, and where the denitrifying organism was found.

There are doubtless many bacteria in the decomposing cement

that can form acid from carbohydrates, but in the water and the

cement there are no carbohydrates, or if there are they are

present in such minute traces that they may be ignored. There is a

possibility that acid might be formed by bacteria in the absence

of carbohydrates, and to test this point neutralised asparagin-

cement-water was coloured with litmus and infected with the

samples. No change of colour became evident after two months'

culture, so that the possibility of acid formation by bacteria in

the interstices of the cement may be dismissed.

On the whole there is considerable room for doubt regarding

the action of micro-organisms upon cement. There is more reason

to believe that the action is purely chemical, and brought about

by the decomposing and solvent action of the Avater alone upon

the cement which probably has not been adapted for resisting the

action. The debris had an alkaline reaction to litmus, and I

noted that in the bottles in which I endeavoured to obtain nitrifi-

cation of an ammonium sulphate solution there had formed upon

the glass a considerable incrustation of crystals of calcium

carbonate. It seemed peculiar that this should occur with a

sample which, to all appearance, was reddish-yellow sand and

grit. Curious to know the amount of free lime in the sample, I

added 5 grms. of saccharose to 500 c c. of boiled and cooled

distilled water, and after adding a few drops of phenolphthalein
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neutralised the solution with decinormal alkali. Two grms. of

the unsifted debris (taken from a depth of four inches) were

introduced into the flask containing the solution, and after being

shaken at intervals during a day, the solution was filtered and

titrated with decinormal acid. The determination showed that

there was 1 4% of free lime (CaO) in the debris.

With regard to the composition of hardened cement there are

several theories. It is not a substance of constant composition,

and as the percentages of the constituents differ in every l^rand

only those that actively play a part in the hardening need be

considered. According to Le Chatelier, hardened cement consists

of hexagonal plates of crystallised calcium hydrate imbedded in

a white mass of interlacing needle-shaped crystals of hj^drated

calcium monosilicate. Michaeli considers that the hardening is

caused by the formation of a hydrated basic calcium silicate

through the combination of free hydrated silicic acid with free

calcium hydroxide. Of more recent date are the Newberrys'

researches upon the essential constituents of Portland cement

which they find to be such that form on the addition of water,

tricalcium silicate and varying proportions of dicalcium aluminate.

It is evident that lime in the hardened cement, capable of

being dissolved, is a source of weakness, and it will sooner or

later be dissolved by the water. It can, therefore, hardly be

doubted that a cement which, after hardening, has become disin-

tegrated and porous after exposure to water for a number of

years, and which still contains 1 -4% of free lime capable of being

dissolved, was not of a nature likely to withstand the action of

water.

In a paper published three years before that already quoted,

Stutzer"^ ascribed the disintegration pf the cement to the solvent

action of carbon dioxide dissolved in the water. Basinsf his

opinions upon the observations of Michaeli, he considered that

the addition of an active form of silica such as trass to the

* Stutzer, Zeit. fiir angew. Cheraie, 1896 (11) 317; Abstract in Jour. Soc

Chem. Industry, xv. 595.
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cement would, on setting, bring about the formation of calcium

silicate instead of free lime. Barth, by facing the disintegrating

canals with a cement containing a higher percentage of silica,

showed the importance of minimising the free lime in hardened

cement subjected to the action of water. Schiffnerf concluded

from the results of experiments conducted upon the Bonn reser-

voir (the disintegrated cement of which Stutzer investigated)

that no calcareous material is capable of permanently resisting

the action of running water. " As regards protective coatings

for cement-lined reservoirs, an experience of 33 months teaches

that the fluorine preparations sold for this purpose give satisfac-

tory results; and oxalic acid and ammonium oxalate (the latter

being best) also considerably retard the corrosion. Similarly

asphaltum varnish preserves the cement."

Postscript {added May 16th, 1901).—In the discussion that

followed the reading of this paper, it was suggested that the

lime had in the experiment been dissolved as a silicate, because

it seemed incredible that there could be free lime in the exhibited

sample of disintegrated cement. I was led to the conclusion that

it was there as free lime b}'- the relatively abundant formation of

calcium carbonate crystals on the walls of the culture flasks. To

test the matter thoroughly, however, I repeated the experiment,

using 5 grms. of sample and 1 litre of boiled and cooled neutral

distilled water. After three days the solution was filtered,

neutralised with standard acid and evaporated to dryness. The

silica was coagulated by repeated evaporation with concentrated

hydrochloric acid, followed by heating at 130° C. The results

showed that there had been dissolved in the water 39 mgrm.

calcium oxide and 1 mgrm. silica, a ratio of CaO : SiOo : : 42 : 1.

This is enough to confirm the supposition that the lime is dis-

solved in the free state and not as silicate. On calculating the

calcium oxide to percentage in the sample, 0*78% is obtained. I

t Schiffner, Thonind. Zeit. 24 (100, Suppl.) 1320-i;^21; Abstract in Jour.

Soc. Chem. Industry, xix. 1114.
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attribute the difference between this result and the former one

chiefly to the lime having become carbonated during the six

months' storage in the sample bottle.

The fluid in one of the culture flasks was filtered, and the

dissolved silica found to be 15 mgrm. The sand in the bottle

was washed away by a stream of water, and the grains adhering

to the bottom scraped oif. After everything excepting the incrus.

tation of carbonate on the wall had been removed, standard

acid was run in and allowed to decompose the carbonate. The

carbon dioxide was removed and the residual acidity determined.

The difference was found to be equal to 22 mgrms. calcium oxide.

The small amount of silica in solution in the culture flasks corrobo-

rates the conclusion that was arrived at from the observation of

the incrustation.
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NOTES ON VIBRIO DENITRIFICANS, SEWERIN.

By R. Greig Smith, M.Sc, Macleay Bacteriologist

TO THE Society.

(Plate xi.)

In examining the bacteria contained in a sample of disinte-

ii'ratino- cement which was obtained from one of the canals used

for conveying the Sydney Water Supply, an organism which had

some curious features was isolated. It is identical in form

with Rhizohium leguminosarum, the nodule organism of the

Leguminosa?, but differs from it in the power of growing on

ordinary media as well as in media containing .
little nutriment.

Although so like the nodule organism which is supposed to

convert free nitrogen into combined forms or to assist the plant

to do so, this organism does almost exactly the opposite and

reduces nitrate to nitrogen gas.

The investigation of the organism in subculture showed it to

be Vibrio denitrificans, Sewerin, but for some time it could not

be identified with this organism, because a true vibrion form

could not be observed. By using a low magnification and

observing overstained films, bent forms can be seen, but by

examining a properly stained film with the oil-immersion (No. 4

ocular and yV oil objective, Leitz) the bent forms are clearly seen

to be double organisms bent at the point of attachment. The

individual cells are straight.

Like Rhizohium leguyninosarum, the organisms appear in a

variety of forms, as the coccus (0-8 /a), oval cells (0-6 : 1*0 /x), rods

with rounded ends (0-6 : 2/i), exclamation mark (!), conical cells,

y, Y and double cells bent at an angle. They stain readily with
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carbol-violet, and show unstained portions which are not constant

in location, being generally between the middle and end of the

cell. In the Y-shaped forms the compound nature may be dis-

cerned, and it is seen to consist of three organisms enclosed in a

branching capsule or tube. The y-forms are made up of a rod

and one or two smaller cells; the latter may spring from the end

of the rod perpendicular to the plane of the film, and become
bent over at right angles, or nearly so, during the process

of drying the coverglass. The various forms are most numerous
in cultures upon solid media containing potassium phosphate.

Sach a medium can be prepared by adding 10% gelatine or 2%
agar to the peptone-glucose solution recommended in a former

paper.* In a two days' culture upon this gelatine medium all

the variety of forms can been seen. The plate which accompanies

this paper was prepared from a film of such a culture; the cells

were stained with carbol-violet.

The organisms as observed in the hanging drop are motile,

spinning round and darting about the microscopic field. The
flagella are generally two in number and located at one end of the

simple cell, but they also occur singly at one end, and sometimes

at both ends, of the organism.

The optimum temperature is 28-30° C, and although it grows

at 37° on solid media the growth is restricted. In opposition to

Sewerin I find that there is practically no growth in nutrient or

nitrate bouillon at 37°. Under anaerobic conditions, it forms a

scanty growth on agar. On ordinary acid potato the growth is

luxuriant, moist glistening, creamy-white and spreading ; the

colour ultimately becomes brownish-yellow. Sewerinf in his first

paper said no growth occurred on potato, and in his second that

there was formed a narrow, flat, yellow-brown, dry stroke. The
other cultural characteristics agree ^with Sewerin's description.

It may be well, however, to point out that there are many
similarities in the growth of this organism with Bact. Hartlehii.

* These Proceedings, 1899, Part 4, p. 661.

t Sewerin, Centralblatt flir Bakt. ii. Abt. i., 162; iii., 510.
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The main points of difference are that Bad. Hartlehii grows well

in nitrate and ordinary bouillon at 37°, gas production is more

vigorous at 22°, and it is a short rod without the vagaries of form

which occur in Vibrio denitrificans.

The swollen organisms as depicted by Sewerin are similar to

those found in cultures of Rhizohium legiwiinosarum. As I have

shown in my paper on the latter organism, the appearance is due

to a swollen gelatinous capsule which gathers round the junctions

of the organisms.

It is unfortunate that Sewerin named the organism Vibrio.

He apparently mistook the bent double cells for simple cells, and

was influenced by Zettnow, who published drawings of Vibrio

rugula, some of which are similar to the y- and y-forms of

Sewerin's organism. I have alread}'^ pointed out that Rhizobium

leguminosarum is a budding fungus, and there is every reason to

believe that Vibrio deiiitrificans is precisely* of the same order.

As it simulates a bacterium, the name Mycobacterinm denitrificans

would be more appropriate, while the species name is still main-

tained. Mycobacterium, as a name for those organisms which in

cultures may assume a more or less mycelial character, has been

suggested by Lehmann and Neumann.* In this group of

organisms are included the plague, glanders, diphtheria^ tubercu-

losis, and nodule organisms, all of which have ))een shown to

produce, under certain circumstances, branching or m3^celial

forms. t According to Migula's classification, the order Myco-

bacteriaceoi develops Y-shaped forms with true branchings. Neither

Rhizobium leguminosarum nor Vibrio (Mycobacterium.) denitri-

ficans forms true branching of the organisms, unless we agree to

call everything within a single capsule an organism, and this

* Lehmann and Neumann, Diagnostik. Chester, Studies in Systematic

Bacteriology; Eleventh Annual Report Delaware College Agricultural Experi-

mental Station, 1898-99.

t Skschivan, (Plague) Centralblatt fiir Bakt., i. Abt., xxviii., 289. Marx,

(Glanders) ibid, xxv., 274. Schulze, (Tuberculosis) Zeitsch. fiir Hygiene

xxxi., 153.
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would be unwise. The definition requires modification to enable

it to include organisms such as these which develop l^ranching

capsules. That the branching is caused by the capsules, and not bv
the simple organisms, can be seen from the plates which accompany
this paper as well as my paper on " The Nodule Organism of the

Leguminosse."

EXPLANATION OF PLATE.

Vibrio (Mycohacterium) denitrificans.

Film from a 48 hours' culture in peptone-giucose-gelatine ( x 1000; the

enlarged marginal illustrations are diagrammatic).
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OBSERVATIONS ON THE EUCALYPTS OF NEW
SOUTH WALES.

Part YIII.

By Henry Deane, M.A., F.L.S., etc., and J. H. Maiden,

F.L.S., (fee.

E. STELLULATA, Siel).; these Proceedings, 1895, p. 598.

In the highest parts of the Blue Mountains the variety

angusfjifolia has the fruits sometimes in dense globular umbels.

E. CORIACEA, A. Cunn ; these Proceedings, 1895, p. 598.

Topof Mt.Tabletop, Kiandradistrict(E. Betche; February, 1897).

The fruits are of unusual form, being nearly hemispherical, and

compressed after the fashion of E. capitellata, Sm. A tendency

to fruits of a similar shape is shown in specimens from other

elevated localities in Southern New South Wales.

E. DIVES, Schauer.

This is a strong species; at the same time a certain amount of

variation is evident when a large series of specimens is examined.

Thus the foliage may be both dull and glaucous, the fruits very

shiny or ver}' dull; they may be domed and may have the valves

slightly exserted, and be more or less pear-shaped. Fruits of this

sort undoubtedly show affinity to the pyriform-fruited series of

E. fastigata.

Mr. A. Murphy, an experienced collector, says that in the

Bathurst district, he distinguishes this species from E. piperita

by the yellowish upper limbs, those of piperita being white.
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E. FASTIGATA, Deane S: Maiden.

E. vitrea. Baker, is, in our opinion, a form of the above species*

The type of E. fantigafa as figured (these Proceedings, 1896,

p. 809), has smaller fruits and the valves somewhat exserted, but

the size of the fruits and the amount (or absence) of exsertion

varies a good deal. We have specimens from the type locality of

E. fasfigata which precisely match E. vitrea. So do the specimens

of "Cut Tail" (W. Bauerlen; Delegate River, May, 1889); while

most of the trees from, say, Goulburn to Moss Vale and across-

to the Western Line about Mount Victoria are of the form

figured and described by Mr. Baker. We have from Jenolan

Caves a form even more aberrant than that Mr. Baker describes.

It would be readily taken for a narrow-leaved form of E. coriacea

from herbarium specimens alone. Beyond the Blue Mountains

the trees of F. fastigata more closely approximate to the type,

and are sometimes of enormous size.

Pyriform series.—The type of E. fastigata has fruits somewhat

pyriform, but some trees have this character accentuated. We
can, however, scarcely call this a variety. The rims of the fruits

may be slightly sunk, horizontal, or even domed, with the valves

slightly protruding. The red mouth or rim shows resemblance to

E. hcamastoma. We have what we may term small pyriform

fruits. Our specimens all come from northern parts of the Colony,

e.g., Upper Williams River, Cobark and the Gloucester district

generally. See figs. 5 and 6, pi. Ivii. of these Proceedings, 1895,

under E. amygdalina, var. {E. dives). Fruits of a "Peppermint"

from The Valley, near Springwood. Blue Mountains, collected by

us in April, 1888, are pyriform of intermediate size.

Following have large pyriform fruits :— "

{a). Wingello (J. L. Boorman; November, 1899\ Collector's

note —"Bark rough, soft, from base up to tips of branches,

grey in colour. Leaves not so large as those of E. Sieherianay

and the bark differing both in texture and colour. The wood

soft, ringy and generally inferior. Known locally as ' Messmate.'

"
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(b). "Peppermint" or "White Mahogany." Burriel, near

Milton ; also Pigeon-house Mountain to within 100 feet of top

(R. H. Cambage; December, 1899). Has grey, rough bark.

(c). Top of Penang Ranges, 8 miles from Gosford (A. Murphy;

February, 1900). Very like a Peppermint in appearance, only

the bark is not so stringy,—more flaky. White, smooth limbs.

Nos. (b) and (c) were referred to provisionally as E. stricta, var.,

in these Proceedings, 1900, p. 109.

We take this opportunity of pointing out the considerable

a,mount of variation that occurs in Eucalypts of the Series

Reiianth^.rce, Thus E. rJpJegatensis, Baker, and E. vitrea, Baker.

possess affinities, on the one hand, with E. obliqua and E.

Sieberiana, while on the other hand they show affinity with what

may be termed the Peppermint group, consisting of E. fastigaf-a,

Deane & Maiden, E. regnans, F.v.M., E. amygdalma, Labill.,

and E. dives, Schauer, which are connected in a number of ways.

E. OBLIQUA, L'Herit.

Head of the Gwj^dir, Leichhardt, 1843. In leaf only, but

there is no doubt as to the identity of the plant.

E. viRGATA, 8ieb., var. altior, Deane cfe Maiden,

E. oreades, Baker (these Proceedings, 1900, p. 596), is this

variety. Precisely the same form occurs in Tasmania and

Victoria. At an elevation of about 1,000 feet in Tasmania it

€ommonly occurs with bark smooth from the base and with

all degrees of fibrous bark. In E. oreades, Baker, the fruits

are immature, and those from Victoria and Tasmania pass

through a precisely similar stage.

E. MuELLERiANA, Howitt; these Proceedings, 1898, figs. 9-11 of

PI. XXX., under E. pilularis; 1899, p. 460.

We have already stated our opinion that E. dextropinea, Baker,

is this species. We find that E. Imvopinea, Baker (these Proceed-

ings, 1898, p. 414), is specifically identical with E. de^-tropinea,

and consequently w^ith E. MuelleA'iana.
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Mr. Jesse Gregson has sent us the species from Warrah, Great

Northern Line. It also occurs in the Tenterfield district, Great

Dividing Range, and we have now traced it in different localities

from the Queensland to the Victorian border. How far west it

occurs is a matter for enquiry. It is the E. jnlularis, with "rims

rather broad," of Bentham, and has commonly been confused

with that species.

We have received from Mr. A. H. S Lucas a " Stringybark "

from the Kanimbla Valley, March, 1900. It has fruits smaller

than those of the type.

E. Micelleridna extends into north-western Victoria. We have

received from Mr. J. G. Luehmann two specimens from the

Wimmera which were formerly referred to E. cajntellata.

E. HiEMASTOMA, Sm.

We draw attention to a shrubby form of this species, only 2-3

feet high as seen, from Mount Victoria. The fruits are in heads

(it is worthy of note that other species, e.g., eitgenioides, stellulata^

tend to assume capitate-fruited forms in cold mountain localities),

and undoubtedly a very extreme form of var. micrantha, and we
propose for it the name var. montana.

E. SlEBERIANA, F.V.M.

Trees called {inter alia) "Gum-topped Stringybark," from Lake

Sorell, Tasmania, Mount St. Fjernard and other alpine localities

in Victoria, the Mount Kosciusko Range in New South Wales,

"Messmate," at Mount Baw Baw, Victoria, and widely distri-

buted in alpine situations in the three colonies, were in years gone

by labelled by Mueller E. ohliqua and finally E. Sieheriana. One
of us recognised the tree witho\it hesitation, in the field, as E.

Sieheria7ia (Victorian Naturalist, 1900, p. 46, vol. xvii.), and there

is no doubt as to the correctness of this view, in our opinion. The

tree has recently been described in these Proceedings (1900, p. 305)

by Mr. R. T. Baker as E. deleyatensis, which we think regret-

table. Examination of E. Sieberiana in the field over large areas
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shows how variable this species is as regards its bark, glaucousness

of its fruit and foliage, shape of its fruit, and thinness and oil-

content of its leaves.

E. FASCICULOSA, F.V.M.

This is, in our opinion, E. mtertexta, Baker (these Proceedings,

1900, p. 308).

E. BosiSTOANA, F.V.M. ; these Proceedings, 1900, p. 112.

It is worthy of note that the immature fruits of this species

have a marked outer rim such as is a prominent character in E.

melliodora.

E. CORDATA, Labill.

Hockley Road, near Bathurst (R. H.Cambage; February, 1900).

This species is new for the Colony, having hitherto been only

recorded from Tasmania. The leaves of E. cordata are more

coriaceous and less acute than those of E. pidvei'ulenta of

similar age.

E. LONGiFOLiA, Link & Otto.

"s^

Raymond Terrace, north of the Hunter River (Augustus

Rudder). This is the most northerly locality known to us.

E. GONIOCALYX, F.V.M.

Tia, New England (W. Forsyth; October, 1900).

This is the first northern locality recorded for this species.

E. QUADRANGULATA, Dcane k Maiden; these Proceedings, 1900,

p. 110.

"White Box," Bundanoon (J. L. Boorman ; June, 1900).

" Exceedingly tall trees growing in the gorge around this district

to the depth of from 800-1,000 feet from the level of the surround-

ing country; 80-100 feet high, stems 3-4 feet in diameter; bark

grey, suberous, slightly ribbony at tips of branches; the sap-wood

yellow, centre red, darkening with age, interlocked in grain;
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fruits tubular, valves decidedly valvate, arranged (mostly) in

threes; suckers glaucous, stems round, slightly angled. Used

largely for sleepers " (Collector's note).

E. RESINIFERA, Sni.

A.

—

Normal or small-fruited form.

We have this form as far south as Conjola, near Milton. It is

not rare in the Sydney district, e.g., Hunter's Hill, Eastwood,

Hornsby, Blaxland, Homebush, Cabramatta, Bankstown, Cook's

River. It was much more plentiful in this district at one time,

but it has been largely cut out, since it yields one of the most

valuable of our timbers. Westerly it is less developed; it occurs

at least as far as Springwood, Blue Mountains (form with sessile

flowers). It attains its best development in the North Coast

district, and it w> more or less plentiful from Port Jackson to

Queensland.

From the Bargo River, Picton district, we have specimens with

very narrow leaves. From Cabramatta, and thence northerly to

Bulladeelah, and thence to the Tweed, we have a rather common
form with a very long subulate operculum, longer even than that

of E. tereticoriiis, except in its extrejne forms. This form we
observe at Maroochie in Queensland.

From near Thirlmere we have a form with fruits of medium
size, hemispherical, and the valves but little exserted. We have

a smaller-fruited form, hemispherical, and the valves even less

exserted, from Auburn and Oatley, both in the Sydney district,

south of Port Jackson.

Specimens from Cabramatta show the broadening rim as laroe

in comparison, considering the size of the fruit, as it is in some of

the grandiflora forms. All these differences amount to but little,

for the small-fruited form of E. resitdfeva is really very constant.

B.—Large-fruited forms.

Much more variation is undoubtedly presented by E. resinifera

in its large-fruited than in its small-fruited forms.
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1.—Var. grandijlora, Benth., B.Fl. iii. 246.

This variety includes E. pellita, F. v.M., and E. spectahilis, F.v.M.,

and a series of closely allied forms bearing very near affinity to

E. resinifera. They are all known as Mahogany, and have the

wood and bark of E, resinifera. Some of the lorms are described

with a little detail :
—

{a) Buds ovoid to a " long beak and gradually tapering " (all

connecting forms). Fruit about 7 lines in diameter, with rather

broad, raised rim and exserted valves.

This is the typical ^ar. grandiflora referred to by Bentham,

who points out its probable affinity to E. pellita, F.v.M.; and

Baron von Mueller has (Eucalyptographia) himself merged E.

pellita in E. resinifera.

Besides Manly (the B.Fl. locality for this variety), it occurs as

far south as Conjola, near Milton (W. Heron), and Currawang

Creek (W. Biiuerlen), which are the most southerly localities

hitherto recorded, while Springwood, Blue Mountains (J. H.

Camfield), with narrower rim and valves less exserted, is the

most westerly locality known to us.

(b) Buds not seen. Very broad rim round fruit. Fruits very

large (10 lines diam.). Ordinary " Forest Mahogany" bark and

timber. "Mountain Mahogany" (Olney, F. R.), Cooranbong; also

Wyong.

Clarendon Stuart's No. 486, Timbarra, near Tenterfield, has a

fruit precisely similar to the preceding, though smaller. It bears

Mueller's MS. name '^ E. resinifera, Sm., var. hrachycorys."

2.—Var. Ki7^toniana, var.nov.

(Syn. E. Kirto7iiana, F.v.M., in Eucalyptographia, Arts. E.

resinifera and E. rohusta; E. patentinervis, R. T. Baker, these

Proceedings, 1899, p. 602).

Buds all with a long beak and gradually tapering. Fruits

about 5 lines diameter. Valves usually ve7y exserted. Tendency

to conical (when dry), but also subcylindrical. Tendency to

twinning in the fruits. Rather narrow rim.
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Illawarra (Kirton) ; Concord, Parramatta River (Rev. Dr.

Woolls); Cooranbong (J. Martin); Bungwall (A. Rudder); Port

Macquarie (G. R. Brown); Ballina (W. Bauerlen).

In 1879 Mueller wrote of this tree as follows ("Eucalypto-

graphia," under E. resinifera) :

—

" In the Illawarra district occurs a tree which attracted great

attention in India* ... It was there considered to belong

to E. resinifera. It differs, however, from that species in having

the leaves of equal colour on both sides with more prominent

veins, the intramarginal veins more distant from the edge; thus

in venation, as also in odour of foliage and fruit, the tree in

question approaches E. rohnsta, but its fruit is certainly similar

to that of E. resinifera, wanting, however, the broadish outer

ring around its orifice, characteristic of the typical E. resinifera,

while the lateral veins of the leaves are not quite so transversely

spreading as in either. If really specifically distinct, the tree

might be named E. Kirtoniana in honour of its discoverer."

In 1889 the late Rev. Dr. Woolls first drew our attention to

this plant,—a fine tree growing at Concord, near the Parramatta

River. He looked upon it as a possible hybrid between E. resini-

fera and E. rohusta. The fruits are sub-cylindrical and the valves

not much exserted even when quite ripe, the likeness to those of

E. robusta being thus evident. Its bark is harder than that of

normal resinifera, and the venation precisely that of E. Kirtoniana

and patentitiervis.

In 1893 Mr. W. Bauerlen, then, as now, collector to the

Technological Museum, specially brought the same form from
Ballina under the notice of one of us on several occasions. We
investigated the plant, made full notes in regard to it, and then,

as now, considered it a form of E. resinifera. Mr. R. T. Baker
takes a different view, and figures and describes the plant under

the name of E. patentinervis (^these Proceedings, 1899, p. 602).

Mr. Bauerlen drew attention to the fact that the Eucalypt in

question did not agree with the figure of E. resinifera, Sm., of

It is also cultivated in South Australia.
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the " Eucalyptographia," particularly in the venation and in the

anthers. Of the venation we will speak presently; the idea that

the anthers are dissimilar is founded on a misapprehension. He
said, "In every respect I think it approaches nearer to E. rudis,^^—
a view, we observe, which is to some extent adopted by Mr. Baker.

We consider this suggested affinity to E. rudis ingenious, but

unnecessary. Mr. Bauerlen also drew attention to the fact that

the oil-dots in his specimen are not " largely pellucid." Our

notes, however, made when the leaves were quite fresh, state

" oil-dots very copious, translucent; " the matter is of secondary

importance. We have a note in regard to Mr. Bauerlen's

specimen, " timber and bark agree well with E. resinifera."

This tree came from a dry sandy hill near the sea-shore, an

unusual situation for the species; it is not a matter for surprise

that it is aberrant.

The fruit-rim, while often flat, is not always so, being sometimes

domed, connecting it, in this respect, with other forms of E.

resinifera.

Mr. Bauerlen's principal point was in regard to the venation

of the leaves, and his specimens certainly do differ in this respect

from those of some specimens of E. resinifera. But on looking

at the matter a little closer, we find that this point has already

been brought under notice by Mueller in regard to E. Kirtoniana.

Then, again, it is a mistake to suppose that the fine transverse

veining we are accustomed to look for in E. resinifera is an

invariable characteristic of that species. In leaves of the follow-

ing, for example, the venation is not in any way different from

the so-called Kirtoniana or patentinervis :
—

1. E. resinifera, Cabramatta.

2. A very small-fruited resinifera from Auburn, near Parra-

matta.

3. A specimen of E. resinifera, No. 10, from the Port Stephens

district (A. Rudder).

4. A large-fruited E. resinifera from Springwood.

Leaves of these specimens absolutely match the tereiico7'7iis-\ike

venation of the variety now under review, or connect it with
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that of noi-inal resinifera. The transition is as aV)solute in regard

to venation as it is in regard to fruits or opercula. The long

operculum of the variety is equalled and even exceeded by some

specimens belonging to normal resinifera. The specimens from

the Richmond to the Hawkesbury are absolutely identical, the

Illawarra and Parramatta River specimens exhibiting a little

difference from Mr. Baker's figure, as already indicated.

The fruits of this variety occasionally show twinning, which is

unusual in Eucalypts. We have specimens from normal re.sinifcra

from the Sydney district which also show twinning, and in shape

are simply reduced models of those in Mr. Baker's figure.

Mr. Rudder's Bungwall specimens were sent to one of us in

1894, and our re-examination of the plant, and correspondence

with Mr. Rudder at the time, convinced us that it could not be

separated from E. resinifera. The Rev. Dr. Woolls labelled

similar specimens from Mr. Rudder E. resinifera, var. These

specimens from Mr. Rudder and Mr. Bauerlen's Ballina specimens

are Mr. Baker's types of E. jmtentinervis.

E. PUNCTATA, DC; these Proceedings, 1900, p. 113.

We offer some notes on this species, which is undoubtedly \evy

close to E. resinifera

1.

—

Normal or small-fruitedform.

This is one of the species on which one does not often observe

young suckers. The leaves are ovate and the stems quadrangular

in the young state.

Following are some notes on E. punctata, but although we have

endeavoured to classify them into three forms for convenience

there is no real difference between them, as they are all easily

run into each other :

—

(a). Operculum intermediate between blunt form and the

typical resinifera. Fruits hemispherical to sub-cylindrical,

diameter 3 or 4 lines; valves exserted. Rim between calyx and

operculum often forming a sharply defined edge.
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South as far as Goulburn district; north to the Richmond

River; west as far as Jenolan Caves, Capertee, and Rylstone.

In the northern forms the rim is often flatter, i.e., less domed;

near Mittagong the valves are unusually well exserted, but there

does not appear to be much variation.

This form (except perhaps as regards the fruits, whose valves

are quite exserted) is figured by Baron von Mueller in the

Eucalyptographia, and it is very near the type, although it differs

from De Candolle's original description in the following points,

not perhaps of much importance (note, fruits not described) :

—

{a). Lid of calyx not longer than the cupula.

We have a small specimen of Sieber's No. 623 (on which DCs
description was based) before us. As a rule the lid of the calyx

is a little longer than the cupula (calyx-tube), but not much, and

it varies. It is a small form of U. punctata.

(6). Nerve {e.g., in the Wallsend specimens) sometimes quite

marginal.

(2). Blunt, nearly hemispherical operculum, and largish fruits.

Very thick, leathery leaves.

Manly Beach (Swamps). In these specimens the valves are

not much exserted. We have precisely similar specimens, except

that the operculum is very pointed, from the Woniora River.

(3). Sub-cylindrical fruits, dr3'ing green (?). Valves scarcely

exserted. Rather long, conical operculum. Cook's River.

The fruits are precisely those figured for punctata in the

Eucalyptographia, except that the tops of those in the figure are

hardly so convex, and the valves should be shown more convex.

The fruits figured are not ripe.

Our specimens referred to above satisfy De Candolle's descrip-

tion excellently, except in one little point—the operculum is a

little constricted in buds fully ripe. Perhaps the original

description was penned from buds less far advanced.
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2.

—

Large-fruited forms.

E. j^unctata, DC, ^'al•. grandifiora, var.nov.

Leaves punctate. Buds all ovoid. Double operculum. Rim
at junction of calyx and operculum very sharp. Calyx-tube

usually angled. Fruits 7 to 8 lines in diameter; valves usually

not much exserted.

We have an intermediate form (from Wyee) with valves well

exserted.

Shape hemispherical, or nearly so, to conoid. Rather broad

rim. Bark and timber not to be distinguished from that of

normal louiictata.

This large-fruited form is well marked, and well worthy of

being a named variety. As in resinifera, so in punctata, there

is no line of demarcation between the normal and grandijlora

forms, the transition being gradual.

Comparing this with the normal or small-fruited form, Mr.

Augustus Rudder, a forester of considerable experience, writes

in the Agricultural Gazette :
—-" This is one of two trees with the

same vernacular (Crey Gum). In general appearance, to the

casual observer, the trees are much alike, but the leaves of this

are rather broader, and its fruits and blossoms are very much
larger than those of the other variety, and the. trees generally are

not so large, and are more limited in range of habitat, and, as a

rule, do not approach so near to the coast, though I have seen it

at Raymond Terrace, and near the beach at Charlotte Bay and

Wallis Lake in this district; the two trees often grow together.

I have mostly observed it on the lower ranges in the counties of

Gloucester and Durham. The timber is red in colour, is hard,

and very lasting, and is well suited in the round, for heav}^ tim-

bers in bridges and culverts."

We have collected it within the range stated. Hitherto this

form has only been found north of Port Jackson.

This tree has been frequently confused with the grandiftora

form of U. resinifera, where herbarium specimens only are

available; in the forest the two trees could not be confused for a
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moment, their bark immediately distinguishing them. The

smooth bark often of a yellow ochre or pale brown colour; hence

might be called " Brown-barked Gum." It is known in the

Mudgee district as "Slaty Gum," as well as "Black Box," both

descriptive names for certain trees.. The buds also are very

different, those of the variety of inmctata being ovoid,* and the

rim very sharp, with frequently a double operculum, those of the

variety of resinifera being conical and even rostrate.

The fruits of the variety of resinifera have the valves more

exserted, and they sometimes have a tendency to be conical.

E. TERMINALIS, F.V.M.

Warialda (H. Deane; May, 1900). The most easterly locality

in the colony from which we have obtained this species. Fruits

very large.

E. GuNNii, Hook, f.; these Proceedings, 1889, p. 464.

We will allude at length to this species in our remarks under

E. viminalis. We add some notes on E. Gunnii.

Hooker, the author of the species, speaks of it (Fl. Tas. ) as

" a very common, but singularly variable small tree." No species

of Eucalyptus known to us is more variable; we will endeavour

to make clear some of the various forms it assumes.

Considerable confusion has arisen in regard to E. Gunnii and

E. Stuartiana in early sendings from Australia and Tasmania, as

some forms in bud only are extremely difficult to discriminate.

The confusion has even extended to viminalis (see remarks on

p. 137 a).

There need be no further necessity for confusion if the

synonymy given in this paper (the outcome, in part, of personal

examinations of the Melbourne and principal European herbaria)

be noted.

We would invite attention to a tree, "Hickory" (Lockhart

Morton), from Twofold Bay. " One of the largest trees of these

* The bud reminds one of an egg in an egg-cup.
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parts " is E. Gunnii. Bentham's label is E. viminalis, var., and

it has been variously labelled by eminent botanists viminalis,

saliff7ia, Gunnii, and Stuartiana, an excellent commentary on the

difficulty of dealing with some species of Eucalyptus when only

imperfect material (as in this case) is available.

Broad suckers, usually (perhaps always) more or less glaucous.

In dried specimens this glaucous appearance often disappears.

E. Gunnii is one of the most widely diffused species. It is

very abundant in Tasmania, Victoria and New South Wales, and

by no means rare in South Australia and Queensland, though we
cannot yet state to what extent it is diffused in those two colonies.

The '' Yellow Gum " of St. Vincent's Gulf, South Australia, we
believe to be a form of E. Gunnii. In our own colony, amongst

other localities, it is common at Mount Victoria, is widely diffused

in New England, the buds being often ovoid, often very multi-

flowered, and the venation very marked. We have specimens

collected on the Gwydir by Leichhardt, with very broad leaves,

and Mrs. Hodgkinson (Herb. Melb.) collected it on the Richmond
River.

In our opinion the species includes the following more or less

marked varieties :

—

1. Var. glauca (syn. E. Perrinicma, F.v.M.).

2. Var. acervula (syn. E. acervula, Miq.; E. paludosa, Baker).

3. Var. ovata (syn. E. ovata, Labill. partly; E. camphora, Baker).

There may be other forms of the species.

E. Gunnii, Hook, f., var. glauca, Deane & Maiden; these Pro-

ceedings, 1899, p. 464.

This is identical with E. PeryHniaria, F.v.M., which is really a

" very luxuriant young growth of E. Gunnii that maintains the

juvenile foliage till many (12-15) feet high, bearing flowers in the

upper axils; from this the leaves become alternate and all mem-
bers typically E. Gunnii. It is most interesting that in the young
state it is indistinguishable from E. pulverule7ita " (Rodway).

E. Perriniana was named from Tasmanian plants, and we are

indebted to Mr. L. Rodway for an excellent series.

4>oos ^ ^

i L I B R A R Y ro!
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E. GuNNii, Hook, f., var. acervula, var.nov.

(Syn. E. acervula, Miq.; also E. 2^aludosa, Baker, these Pro-

ceedings, 1899, p. 464).

This is E. acervula, Miq., according to specimens in European

herbaria. We have found it as far north as Hill Top. It was

called " Yellow Gum " on a label by the late Rev. Dr. Woolls

over 40 years ago. It has a yellowish sap-wood, and the buds

and general cast of the foliage are often yellow. It is also called

" Creek Gum." " Yellow Gum " is the district name (Goulburn

to Moss Vale) for rubida also.

E. GuNNii, Hook, f., var. ovata, var.nov.

(Syn. E. ovata, Labill. partly; E. paludosa, Baker).

There is a form of E. Gunnii found in Tasmania, Victoria and

New South Wales, usually in cold and low-lying situations. It is not

a large tree, and is usuallyknown as "Swamp Gum" and "Flooded

Gum," but also as "Broad-leaved Sally." The leaves are often

broad, and sometimes mucronate. Typical and conical-fruited

Gunnii from both Tasmania and Victoria are, however, not rarely

mucronate also. The operculum is often beaked, and the fruits

are small, conoid, and with very exserted valves. There exists,

however, an absolutely complete series of specimens of E. Gunnii

fruits from hemispherical to conical, and with sunken valves to

those extremely protruded. We have had these extreme forms

under observation for many years, and continue to hold the

opinion that it is impossible to separate them from E. Gu>nnii.

Mr. R. T. Baker has figured and described an extreme form

(which we have for many years noted in MS. as E. Gunnii,

Form 3) in these Proceedings (1899, p. 298) under the name of

E. cam2)hora, and further field experience only establishes our

conviction that it is but a variety of E. Gunnii. The tree is very

common in North-Eastern Victoria, and was always labelled

" E. Guyinii " by Mueller.

We have E. Gunnii from the Jenolan Caves, with typical fruits

and leaves even broader than those of Mr. Baker's camphora.
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It is identical with the E. ovata, LabilL, of European herbaria.

Labillardiere's figure is very crude, but the specimens preserved

are identical with Mr. Baker's E. camphora, or one of the many

forms connecting it with E. acervula, Miq., (Mr. Baker's E.

paludosa).

E. viMiNALis, Labill.

The typical tree is usually called " Manna Gum," but often

" White Gum." Peduncles three-flowered. Bark smooth, deci-

duous, hanging in strips. Leaves of suckers narrow, opposite,

glabrous. The species is, however, very variable, as we will

indicate in detail.

CORRIGENDUM.

Pa<^e 136, line 13—For K. paludosa, read E. camphora.

aiso.

It must, however, be understood by the term "broadish" that

it is comparative as regards the usual narrow sucker-leaves of E,

viininalis^ and that it is far from approximating to broad suckers,

*.e., those in which length and breadth tend to become equal.

Mature leaves.—The strictly opposite character of the seed-

ling leaves sometimes extends even to the mature foliage. We
have seen leaves taken from the top§ of trees growing near Mel-

bourne by Mr. J. G. Luehmann still strictly opposite.

In this species width, length, texture and shininess are no

absolute criterion, as they all vary. See notes on "buds." The

foliage of typical viminalis is precisely similar to that of the

multiflowered group.
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E. GuNNii, Hook, f.j var. acervula, var.nov.

(Syn. E. acervula, Miq.; also E. paludosa, Baker, these Pro-

ceedings, 1899, p. 464).

This is E. acervula, Miq., according to specimens in European

herbaria. We have found it as far north as Hill Top. It was

called " Yellow Gum " on a label by the late Rev. Dr. Woolls

over 40 years ago. It has a yellowish sap-wood, and the buds

and general cast of the foliage are often yellow. It is also called

" Creek Gum." " Yellow Gum " is the district name (Goulburn

to Moss Vale) for ruhida also.

E. GuNNii, Hook, f,, var. ovata, var.nov.

those extremely protruded. We have had these extreme forms

under observation for many years, and continue to hold the

opinion that it is impossible to separate them from E. Guruiii.

Mr. R. T. Baker has figured and described an extreme form

(which we have for many years noted in MS. as E. Guniiii,

Form 3) in these Proceedings (1899, p. 298) under the name of

E. camphora, and further field experience only establishes our

conviction that it is but a variety of E. Gunnii. The tree is very

common in North-Eastern Victoria, and was always labelled

" E. Gunnii " by Mueller.

We have E. Gunnii from the Jenolan Caves, with typical fruits

and leaves even broader than those of Mr. Baker's camphora.
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It is identical with the E. ovata, Labill., of European herbaria.

Labillardiere's figure is very crude, but the specimens preserved

are identical with Mr. Baker's E. camphora, or one of the many

forms connecting it with /i'. acervula, Miq., (Mr. Baker's E.

paludosa).

E. viMiNALis, Labill.

The typical tree is usually called " Manna Gum," but often

" White Gum." Peduncles three-flowered. Bark smooth, deci-

duous, hanging in strips. Leaves of suckers narrow, opposite,

glabrous. The species is, however, very variable, as we will

indicate in detail.

Seedling leaves.—Usually they are narrow, but they vary a good

deal in size and texture, becoming almost coriaceous in some

specimens As regards the breadth of seedling leaves, we take a

few instances almost at random.

{a) Narrow and broadish; multiflowered. (Wando Vale, Vic,

A. W. Howitt).

{h) Broadish; in threes. (Sunny Corner, N.S.W., J. L. Boor-

man).

(c) The broadening of the seedling foliage is very common in

northern New South Wales, and Mr. L. Rodway informs us that

broadish seedling leaves are common in Tasmania in this species

also.

It must, however, be understood by the term "broadish" that

it is comparative as regards the usual narrow sucker-leaves of E,

viminalis, and that it is far from approximating to broad suckers,

i.e., those in which length and breadth tend to become equal.

Mature leaves.—The strictly opposite character of the seed-

ling leaves sometimes extends even to the mature foliage. We
have seen leaves taken from the tops X)i trees growing near Mel-

bourne by Mr. J. G. Luehmann still strictl}^ opposite.

In this species width, length, texture and shininess are no

absolute criterion, as they all vary. See notes on "buds." The

foliage of typical viminalis is precisely similar to that of the

multiflowered group.
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Pedicels.—Pedicels short (B.FL). They, however, vary in length

in many localities.

Buds.—In New South Wales specimens the buds are usually

very smooth and shining (B.Fl.). The words " smooth and

shining " apply best to the buds of certain forms of E. Gnnnii

that Bentham included under vi?ni7ialis, but shininess is no

absolute criterion.

Opercidum.—" Conical or hemispherical, blunt or sharp, as long

as the calyx" (Hooker's Fl. Tas.). Obtuse or conical, not much

longer than the calyx-tube (B.FL). The shape varies within

very wide limits. The ovoid-budded forms have the opercula

rounded, sometimes nearly hemispherical; others are conical

and even beaked. In Northern New South Wales, for example,

the operculum varies from ovoid to very pointed; this latter form

is found in the northern portion and in Victoria and Tasmania.

The beaked operculum is found in the three-flowered and multi-

flowered series.

Following are notes on two specimens with beaked or very long

opercula :

—

(«) A specimen from Snow}'- River in Herb. Melb. in Mueller's

handwriting "^. viminalis, Labill., var. jjedicellaris, Mueller."

Slightly glaucous ; multiflowered. (This is Mr. Baker's E.

Smithii).

(b) Also from the Snowy River, labelled by Mueller " E.

viminalis, Labill., var. rhynchocorys, Ferd. Mueller (rhyitchos, a

beak) and with the addition, "Regarded by Bentham as a variety

of E. tereticornis " (a mistake readily made with specimens only

in leaf and bud). Three-flowered; slightly glaucous.

E. viminalis often imidtijlowered.

" Peduncles . . . bearing three, rarely four or more

flowers. . . . Australian specimens have often more than

three flowers on each peduncle" (Hooker's Fl. Tas.). We have

a number of multiflowered specimens from Tasmania.

"Peduncles short, axillary or lateral, bearing in some specimens,

especially northern ones, always 3 flowers on short pedicels, in
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others 6 to 8 flowers more distinctly pedicellate " (B.Fl. iii. 239).

"The species varies very much in the size and number of the

flowers, and the shape of the operculum. In the original Tas-

manian form, common also in Victoria, the peduncles are mostly

3-flowered, although occasionally many-flowered specimens occur
"

(^6., p. 240).

E. )iiannifeva, Moodie, MSS., in Trans. Med. Bot. Soc. iii., 24

(Walpers, Repert. ii., 163) "4-6 floris." This is stated by

Bentham to be E. viininali><.

E. persicifolia, Lodd., (Bot. Cab. t. 501) referred by Bentham

to E. vimiiialis, is multiflowered.

Howitt's " typical form of E. viniiiiaJis " (" Eucalypts of

Gippsland," Trans. R. Soc. Vict, ii., Part i. p. 97, pi. 15, figs. 23-31),

includes a form with 5 flowers.

" Umbels generally three-flow^ered "
( Mueller, Eucalyptographia).

" E. viminalis rarius 4-7 floris " (Fragm. ii. 64).

We have Hartmann's specimens No. 511 from the Condamine,

Queensland, before us. They absolutely match many Victorian

viminalis specimens, except that they are multiflowered. Mueller

labelled them vimi7ialis, and Bentham concurred. The species

in Northern New South Wales and Queensland is usually, but

not always, multiflowered.

At Lidsdale we found trees of the true " Manna or Weeping

White Gum," flowers mostly in threes but up to 7's; and in the

Kanimbla Valley (road to Lowther) with flowers in 4's.

We have often amused ourselves in searching for 4's and even

for 5's in trees that appeared to have the inflorescence entirely in

3's, and usually found them, if sufficient patience be exercised.

The variety known as pedicellaris is normally multiflowered, but

the number of flowers varies.

It is often convenient in practice .to divide the species into

those which have the flowers in threes and those which have them

in more than three. We have multiflowered specimens from

every colony in which the species is found.

The word multijlora may be used as a convenient term to

describe the forms of viminalis (otherwise closely related to the
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Manna Gum), which have the flowers in more than three (as well

as in threes).

E. viminalis has been sent to us with red flowers from Mt.

Wilson by Mr. Jesse Gregson.

Fruits.—" Fruit-rim not very convex and often flat. In the

New South Wales specimens the flowers and fruits are usually

small" (B.Fl.). The size and shape of the fruits vary a good

deal. We have some quite small ones from Tasmania, and the

largest ones we have ever seen are from Northern New South

Wales. From that part of the colony we have also obtained

some smaller than the average, and some with valves protruding

further than we have seen from any other locality. Sometimes

they are nearly hemispherical; others are longer in proportion to

the width.

Bark.— . .
" With a rough persistent bark, at least on the

trunk and main branches, that of the smaller l^ranches often

smooth and deciduous, and sometimes the whole described as

deciduous." . . .
" In New South Wales specimens the bark

sometimes said to be quite smooth, probably when the rough l)ark

has been shed" (B.Fl. iii., 239, 240).

" Bark much persistent on the stem and sometimes also on the

main branches, outside rather dark coloured, wrinkled and rough,

comparatively solid in texture, though somewhat fragile; through

secession leaving the younger bark outside smooth and whitish-

grey or almost white, giving off" externally, when rubbed, a

flour-like bloom, as does also the bark of E. redunca'' (Eucalypto-

graphia).

" Bark rather solid, extensively deciduous" (Mueller, Key Vic-

torian Plants).

" E. vihiinalis at Wando Vale locally called Blackbutt; bark

very rugged and persistent up to the small branches" (A. W.
Howitt).

Some specimens from the Grampians, Victoria, bear, in

Mueller's handwriting, the words " Rough hark, not fibrous bark."

The last two specimens are multiflowered, and are identical

with Mr. Baker's E. Stnithii.
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The typical E. viminalis, as we know it in New South Wales,

is a '• Ribbony Gum." The ribbons are best seen on wet, windy

days; they then flatten out and are seen to be of great length,

like streamers or pennants. In Tasmania (the species was de-

scribed from Tasmanian specimens), Victoria and Southern New
South Wales, the bark is, however, often very rough. We have

both in Southern and Western New South Wales and Southern

Victoria seen the whole trunk encased in hard, black bark, giving

the tree, at first sight, almost the appearance of an Ironbark.

Mr. Baker's E. Smithii is a rough-barked tree of this kind. It

must be distinctly understood that multiflowered viminalis has

not always a rough bark, e.y.^ the " White Gum " of Beilsdown

Creek and other parts of New England ancl South Queensland.

The lower part of the stem of viminalis has hard, black bark.

In var. pedicellaris the bark is higher up the stem than usual.

E. saligna is another species in which the height of the rough

bark varies.

Timber.— "Said to be durable" (A. W. Howitt, of a rough-

barked Wando Vale specimen;. We have for some years heard

a favourable report of a timber in Southern New South Wales

from the same locality as Mr. Baker's E. Smithii, and identical

with it. We invite attention to the observations, by one of us,

as to the durability of E. viminalis timber in the Dorrigo Forest

Reserve (Agric. Gaz. N.S.W. v. 612, 1894). The timber of E.

viminalis is usually so inferior that it will surprise many people

to hear it spoken of in terms of praise; at the same time the best

of it is far from being a first-class timber. We require further

evidence in regard to its quality.

Varieties.

Var. 1. E. VIMINALIS, Labill., var. pedicellaris, F.v.M. {ined.).

Mr. R. T. Baker has described a species (these Proceedings,

1898, p. 292), under the name of E. Smithii which, in our opinion,

is simply a varietv of E. viminalis with 6-8 flowers and longish

pedicels. It is the E. viminalis ysbV. pedicellaris, F.v.M., of Herb.

Melb. It has rough bark at butt, and notes in regard to it will
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be found under "Bark" (sicpra, p. 140). It has narrow suckers

like normal viminalis.

At Ben Bullen there is a clump of trees growing in a low-lying

situation. The timber, bark, foliage and habit are identical, with

the exception that the rough bark of var. pedicellaris is further

up the stem than is the case with the viminalis alongside ; it is,

of course, multiflowered. The trees are all 2-3 feet in diameter,

and as regards the rough bark, it varies from three feet to ten

feet up the butt in normal viminalis, and from 12 or 15 feet up

to the first fork and even beyond in var. pedicellaris. The most

careful examination fails to show any difference in the texture of

the rough bark of E. viminalis and its variety pedicellaris.

Mr. Smith has shown that the leaves of this variety are much

richer in eucalyptol than those of the normal form.

Var. 2. E. viminalis, var. Baeuerleni, var.nov. (s}^. E.

Baeuerleni, F.v.M. (Victorian Naturalist, October, 1890K

This plant is, in our opinion, a large-fruited form of U. vimiyi-

alis. The seedling leaves partake of the character of those of

normal viminalis. The leaves in no way differ from those of E.

viminalis. The operculum shows a peculiar shrunken appear-

ance, more often noticed in U. Guiitiii than in E. viminalis. The

•calj^x at its junction with the operculum expands to form a rim;

this is, however, a character which is but an exaggeration of

what is sometimes seen in normal vi^ninalis. The fruits are very

large and in threes. We retain the name Baeuerle^ii for this

variety.

Amidst all the variations existing in E viminalis, it seems,

perhaps, inexpedient to make an additional variety of the follow-

ing, but we draw attention to a very narrow-leaved (nearly linear)

form. It includes (1) Clarendon Stuart's No. 129; "bark very

smooth and white"; New England; venation well marked; buds

pointed; in threes and fours in our specimens^ named viminalis

by Bentham. (2) "Silver-top"; bark persistent to 20-30 feet up;

smooth bark bluish; Mountain Top, Nimitybelle (W. Bauerlen);

flowers in threes. (3) Similar to (2) except that the veins of (3)

are less marked; "Manna Gum"; Cathcart (H. Deane).
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Summary.

E. viminalis, Labill.

Three-Jlowered

:

—
a. With large fruits : var. Baeuerleni [E. Baeuerltni, F.v.M.)

Multi-fiowered

:

—
h. Generally with long pedicels and very rough bark : var.

pedicellaris, F.v.M {E. Smithii, Baker),

c. Form with linear leaves for which we propose no variety

name.

E. GUNNII AND E. VIMINALIS.

With all the varying forms of these two species, they fall

naturally into two series, those with broad suckers {E. Giiniiii)

and those with narrow suckers {E. viminalis). It is quite true

that the width of the suckers varies in some forms, but never to

such an extent as to render it really doubtful to what species a

given form belongs.

E. vimi7ia'is, E. Gunyiii and its varieties may all have ribbony,

scaly, and even hard black bark (in exceptional cases) up to first

fork and beyond. In the present state of our knowledge we are

unable to discriminate between the various kinds of timbers

belonging to the two species.

The affinity of E. viminalis, Labill., is undoubtedly very close

with E. Gunnii, Hook. f. We go so far as to say that in the

present state of our knowledge, unless fruits or suckers be

available, it is not always possible to say whether a certain tree

is E viminalis or E. Gunnii. This more particularly applies to

certain trees in Western and Northern New South Wales, at

great distances from the home of the typical forms.

But while indicating that in our opinion there is no absolute

line of demarcation between E. viminalis and E. Gunnii, we

would observe that it can be said of many other species of

Eucalyptus that they are closely related to congeners. E. vimi-

nalis and E. Gantiii both include large numbers of trees with

smooth bark; the fruits of the former are often in more than

threes; those of E. Gunnii are usually more than three. The
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sucker-leaves of E. viminalis are sometimes broadish, and approach

the narrower sucker-leaves of E. Gunnii. The amount of pro-

trusion of the valves of the fruit is sometimes proposed as a

character distinguishing E. viminalis from E. Gunnii, but it

must be used in some cases with great caution. Even the

characters of texture and venation of leaves seem to break down

in some cases, rendering their application difficult. We have

specimens from Southern New South Wales which may possibly

be the result of hybridization, the parents being E. vimirialis and

E. Gunnii. Of course if the hybridization of Eucalypts be

admitted as a factor in the variability of the genus, it will go far

to explain the variation in such species as E. viminalis and E.

Gunnii.

Both are Ribbony Gums; we would pardon anyone for mistaking

them in some localities. E. Gunnii has broader leaves and broad,

thin suckers, and more undulating foliage—a character of Gunnii

in most of its forms. The fruit-valves of Gunnii are normally

but little if ever exserted. They frequent the same situations.

They have flowers in 3's (viminalis making fewer departures in

this respect than Gunyiii).

The affinity of E. virninalis to E. Stuartiana is undoubtedly

close. The mature leaves of the two species appear to be

absolutely identical, those of the suckers being different enough.

The late Baron von Mueller was wont to say that he could

not distinguish the species without notes on the bark; this may

be only a gentle exaggeration to show how closely related these

species undoubtedly are.
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NOTES AND EXHIBITS.

Mr. Cheel exhibited specimens of two plants, namely :

—

Sterculia diversifolia, G. Don, from between Peakhurst and

Bankstown, one tree being 11 ft. in circumference, at a height

of 4 ft. 6 in. from the ground; and (2) Juncus ccespititius, E. Mey.,

from the Centennial Park swamps, an addition to the Port

Jackson flora; previously recorded from the South Coast District

and the Dividing Range. It is somewhat remarkable that there

should be so few definitely recorded New South Wales habitats

for the first of these species—the well known Kurrajong

—

especially in the coastal district. Under the name of Brachy-

chiton j^oj^ulneu'in, Robert Brown says of it, " in ora orientali, extra

tropicum, Novae Hollandise ann. 1803-4 legi " (Plantse Javan.

Rar. Part iii. p. 234), but without any further mention of the

habitat ; and Brown's specimens are not referred to by Bentham
in the "Flora Australiensis." Under the same name it is also

mentioned by Dr. Woolls in his " Plants Indigenous, &c., in the

Neighbourhood of Sydney," but without any indication of definite

habitat.

Mr. Fred. Turner exhibited specimens of—(1) Symplocos

thwaitesii, F.v.M., collected at the base of Mount Dromedary,

N.S.W., which is believed to be the most southerly habitat yet

recorded for this most beautiful flowering Australian shrub or

small tree. (2) Cuscuta australis, R.Br., from a lucerne paddock

on the Hunter River, the crop being almost entirely destroyed

by this parasitic plant in one season. So far as he had observed,

and his observations had been fairly extensive, this native

dodder is more vigorous in habit than the two exotic dodders,

Cuscuta trifolii and C. epithytnum, which may often be seen

growing in lucerne fields.

10
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Mr. Maiden exhibited numerous herbarium specimens in illus-

tration of the papers contributed by Messrs. Betche, Deane and

himself.

Mr. R. T. Baker exhibited an aboriginal stone axe reputed to

have been found at a depth of 25 feet while sluicing for gold at

the head of Tumberumba Creek. The specimen is a large and

very fine one, of modern pattern and without any indication that

high antiquity can be claimed for it. It has been presented by

the finder, Mr. Heinecke, to the Albury Museum.

Mr. R. Greig Smith exhibited a series of cultures and speci-

mens in illustration of his papers.

Mr. Froggatt exhibited specimens of remarkable galls on Myall

(^Acacia pendula) from Tamworth, due to the attacks of a species

of Thrips.

On the invitation of the President, Mr. Coleman Phillips, a

visitor, addressed the Meeting on the subject of rabbit extermina-

tion. The speaker, a resident of South Wairarapa, New Zealand,

explained that in his district rabbits were successfully kept in check

by the operation of introduced natural enemies (ferrets, stoats,

and weasels), and the spread of diseases (bladder-worm, liver-rot,

scab, and lice).* Trapping, fumigation with bisulphide of carbon,

or reliance solely upon poisoning or wire-netting, he considered to

be altogether wrong. He advocated in preference those measures

which had been successfully tried in New Zealand; and at the same

time he expressed his astonishment that in Australia anything

like organised effort of the right kind in dealing with so impor-

tant a matter seemed conspicuously absent.

Discussion followed.

* The speaker's views are explained at length in Trans. N. Zealand Inst.

Vols. xxi. p. 429, and xxii. p. 308. Also in the Progress Keport, &c. , of the

Royal Commission of Inquiry into Schemes for Extermination of Rabbits in

Australasia, p. 115 (Sydney, 1890).
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WEDNESDAY, MAY 29th, 1901.

The Ordinary Monthly Meeting of the Society was held in

the Linnean Hall, Ithaca Road, Elizabeth Bay, on Wednesday

evening, May 29th, 1901.

Mr. J. H. Maiden, F.L.S., &c., President, in the Chair.

Messrs. J. H. Campbell, Royal Mint, Sydney ; Alex.

BoRTHWiCK, Botany Road, Alexandria ; Henry Gullett,

Wahroonga; and H. L. Kesteven, Australian Museum, Sydney,

were elected Members of the Society.

DONATIONS.

Department of Agriculture, Brisbane—Queensland Agricultural

Journal. Vol. viii. Part 5 (May, 1901). From the Secretaryfor

Agriculture.

Royal Society of Queensland, Brisbane—Proceedings. Vol. xvi.

(1900). From the Society.

Australian Museum, Sydney—Report of the Trustees for the

Year 1899. From the Trustees.

Department of Mines and Agriculture, Sydney—Agricultural

Gazette of New South Wales. Vol. xii. Part 5 (May, 1901).

From the Hon. the Minister for Mines and Agricultu7'e.

Royal Anthropological Society of Australasia, Sydney—Science

of Man. Vol. iv. n.s. Nos. 3-4 (April-May, 1901). From the

Society.

Australasian Journal of Pharmacy, Melbourne. Vol. xvi. No.

185 (May, 1901). From the Editor.
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Field Naturalists' Club of Victoria—Victorian Naturalist.

Vol. xviii. No. 1 (May, 1901). From the Cluh.

University of Melbourne—Examination Papers. Final Honour,

Degrees, ifec, February, 19C1. From the University.

Department of Mines, South Australia, Adelaide—Record of

the Mines of South Australia : Report on the Geological Explora-

tion of the Tarcoola District, with Plan (1901). By H. Y. K
Brown, F.G.S., Government Geologist. From the Author.

Department of Agriculture, Perth—Journal. Vol. iii. Part 4

(1901). From the Secretary.

Department of Mines, Hobart—Government Geologist's Report

on the Mineral Districts of Bell Mount, Dove River, Five-mile

Rise, Mount Pelion and Barn Bluff (April, 1901). From the

Secretary for Mines.

Auckland Institute and Museum—Annual Report for 1899-

1900 and 1900-1901. From the Institute.

Cambridge Philosophical Society — Proceedings. Vol. xi.

Partii. (1901). From the Society.

Entomological Society, London—Transactions, 1900. Part v.

Fronn the Society.

Royal Microscopical Society, London—Journal, 1901. Part 2.

From the Society.

Birmingham Natural History and Philosophical Society—Pro-

ceedings. Vol. x. Parts i.-ii. and Parti. Section i. (1896-97);

Vol. xi. Part i. and Part i. Section i. (1898-99). From the Society.

Ptoyal Society, London— Proceedings. Vol. Ixviii. No. 443

(March, 1901): Reports to the Malaria Committee. Fourth

Series (March, 1901); Fifth Series (April, 1901). Fro7n the

Society.

Zoological Society, London—Abstract, 19th March, 2nd and

16th April, 1901 : Transactions. Vol. xvi. Part 1 (Feb. 1901).

Fro-m the Society.
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Journal de Conchyliologie, Paris. Vol. xlix. No. 1 (1901).

From the Director.

Societe des Sciences Naturellesde I'Ouest de la France, Nantes

-—Bulletin. Tome x. 3® Trimestre (1900). From the Society.

Societe Entomologique de France, Paris—Annales. Vol.lxviii.

ier.4eTrimestre(1899); Bulletin. Annee 1899. From the Society.

Societe Linneenne de Normandie, Caen—Memoires. xx^ Vol.

(1899-1900); Bulletin. 5« Serie. iii« Vol. (1899). From, the

Society.

Societe National e des Sciences, &c., de Cherbourg—Memoires.

Tomexxxi. (1898-1900). From the Society.

Societe Royale de Geo,^raphie d'Anvers—Bulletin. Tome xxiv.

4«Liv. (1900); T. xxv. P Liv. (1901). From, the Society.

Societe Royal Linneenne de Bruxelles—Bulletin. 26° Annee.

No. 5 (March, 1901). From the Society.

Societe Royale Malacologique de Belgique, Bruxelles—Annales.

Tome xxxiv., pp. cxxix.-clxxv.; pp. 17-28, Tp., &c. (1900). From

the Society.

R. Universita degli Studi di Siena—Bullettino del Laboratorio

ed Orto Botanico. Vol.iii. Fasc iii.-iv. (December, 1900). From

the University.

Gesellschaft fiir Erdkunde zu Berlin—Verhandlungen. Band

xxvii. Nos. 7-8(1900); Zeitschrift. Band xxxv. No. 3 (1900).

From the Society.

Senckenbergische Naturforschende Gesellschaft in Frankfurt

a.M.—Abhandlungen. xxv. Band. 2 Heft (1901). From the

Society.

Naturhistorische Gesellschaft zu Niirnberg—Abhandlungen.

xiii. Band (1899). From the Society.

Three Separates (from the Zoologischer Anzeiger, Band xxii.-

xxiii.). By Prof. Dr. V. Sixta. From the Author.
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Zoologischer Anzeiger, Leipzig. xxiv. Band. Nos. 639-641

(March-April, 1901). From the Editor.

Nederlandsche Entomologische Vereeniging, Hague—Tijds-

chrift voor Entomologie. xliii. Deel. 3-4 Atl. (1901). From the

Society.

Societe Hollandaise des Sciences a Harlem—Archives Neer-

landaises. 2® Serie. Tome iv. 2® Liv. (1901). From, the Society.

Academic Imperiale des Sciences de St.Petersbourg—Annuaire

duMusee Zoologiqne, 1900. Tome v. No. 4. Fi^orn the Academy.

Naturforschende Gesellschaft in Bern—Mittheilungen aus den

Jahren 1898 u. 1899. From the Society.

Academic Royale des Sciences et des Lettres de Danemark,

Copenhague— Oversigt. 1900, Nr. 6; 1901, Nr. 1: Fortegnelse,

Januar, 1901. From the Academy.

Naturhistoriske Forening i Kjobenhavn — Videnskabelige

Meddelelser for Aareb 1900. From the Society.

Videnskabs-Selskabet i Christiania—Skrifter. i. Mathematisk-

naturv. Klasse, 1900. No. 1. Fi^otyi the Society.

American Geographical Society, New York—Bulletin. Vol.

xxxiii. No. 1 (1901). From the Society.

American Museum of Natural History, New York— Bulletin.

Vol. xi. Part iii. (1900); Vol. xiv. Articles vi.-viii. (March-April,

1901). From the Museum.

American Naturalist, Cambridge. Vol. xxxv. No. 412 (April,

1901). From the Editor.

American Philosophical Society, Philadelphia—Proceedings.

Vol. xxxix. No. 163 (July-September, 1900). From the Society.

Denison University, Granville, Ohio— Bulletin of the Scientific

Laboratories. Vol. xi. Article ix. (June, 1900). From the Uni-

Indiana Academy of Science, Indianapolis—Proceedings, 1898

and 1899. From the Academy.
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Museum of Comparative Zoology, Harvard College, Cambridge,

Mass.—Bulletin. Vol. xxxvi. Nos. 5-6 ( 1 900); Vol. xxxviii. (Geo-

logical Series, Vol. v. Nos. 1-3, Nov. 1900-March, 1901). From
the Director.

New York Aca^em}'^ of Sciences—Annals. Vol. xiii. Part 1

(1900) : Memoirs. Vol. ii. Part 2 (1900). From the Academy.

Wagner Free Institute of Science, Philadelphia—Transactions.

Vol. iii. Part v. (December., 1900). From the Institute.

Natural History Society of New Brunswick, St. John— Bulletin.

Vol. iv. Part 4 (1901). Froyn the Society.

Natural History Society of Montreal—Canadian Record of

Science. Vol. viii. Nos. 3 and 5 (1900-01). From the Society.

Smithsonian Institution, Washington : U.S. National Museum
—Bulletin. No 47. Part iv. (1900) : Special Bulletin. No. iv.

American Hydroids. Parti. The Pluinularidue (1^00). By C.

C. Nutting. From the Museum.

U.S. Department of Agriculture, Washington

—

Division of
Agrostology. Circulars. Nos. 29-30 (1901) : Division of Botany

—Bulletin. No. 26 (1901) : Division of Entomology— Biblio-

graphy of American Economic Entomology. Part vii. (1901):

Division of Vegetable Physiology and Fathology-^^e-port, No. 68

(1901). From the Secretary for Agriculture.

Biological Club of the Ohio State University, Columbus— Ohio

Naturalist. Vol. i. No. 6 (April, 1901). From the University.

Washington Academy of Sciences — Proceedings. Vol. iii.

pp. 1-110, Pis. i.-xii.; pp. 111-155 (March-April, 1901). Frorn the

Academy.

Instituto Geologico de Mexico—Boletin. Num.14. Las Rhy-

olitas de Mexico. Primera Parte (1900). Fro?n the Institute.

Geological Survey of India, Calcutta—Memoirs. Vol. xxxiii.

Parti (1901). From the Director.

Perak Government Gazette, Taiping. Vol. xiv. Nos. 14-17

(March-April, 1901). From the Government Secretary.
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THE NATURE OF THE BACTEROIDS OF THE LEGU-

MINOUS NODULE AND THE CULTURE OF

RHIZOBIUM LEGUMINOSARUM.

By R. Greig Smith, M.Sc, Macleay Bacteriologist to

THE Society.

in a recent publication"^ L. Hiltner discusses the views of

Stutzer with regard to the nature of the bacteroids of the nodules

of the Leguminosoi. The generally accepted view is that the

bacteroids of the nodule are degenerate or involution forms of

Bhizobium leguminosarum. Stutzer considers that they represent

a higher and not a lower type of growth, and to this Hiltner

replies that he cannot see why they should be so considered. His

own view is that the bacteroids are simply enlarged bacteria.

In a former paper f I showed that the branching forms were

really simple cells contained in a branching capsule. This is the

case both with the organisms in artificial culture and in the root

nodules. One has only to extract the colouring matter

from the capsule after staining a bacterial film to see the

simple cells within. There is no reason to suppose that the y or

the Y form is either degenerate or specialised; they are simply

single cells contained in the bulky mother capsule from which the

daughter cells are unable to escape until they have increased in

size and become stronger or until the capsular envelope has

become dissolved either partially or wholly by the fluids of the

plant tissue.

* Hiltner, Centralblatt fiir Bakt. ii. Abt. vi. 273.

t These Proceedings, 1899, Part 4, pp. 653-673.



BY R. GREIG SMITH. 153

We have to remember that Prazmowski saw that the infecting

thread contained rod-like cells, and that Maria Dawson while

corroborating this noted that the gelatinous membrane (capsule)

of the tube either became dissolved, whereby the rods were

liberated, or the .cells budded off Dematiuin-li^e. There is no

reason to suppose that the same thing does not occur with the

bacteroids; it is as unnecessary to suppose that the branching-

infecting thread is of a nature different to the branching bac-

teroids as that the cells in a chain of bacilli differ from a single

isolated cell of the same species. The y form of Rhizobium differs

from the Y form only in the age of the daughter cells. In the y
form one or both of the daughter cells are immature (buds), while

in the Y form they are mature (rods) and ready to escape from

the enclosing membrane. There should never have been any

question of degeneration or of specialisation : they are simjDly

normal cells. Beijerinck has shown that the nature of the capsule

can be altered at will in artificial media, and that forms precisely

similar to those seen in the nodule can be obtained in artificial

culture. The condition necessary for this appears to be the

presence in the faintly acid culture fluid of potassium phosphate

and a thin layer of fluid in the culture flasks.

They and Y bacteroidal forms are always observed in the young-

cultures in artificial media : in old cultures only the rod forms

are present. This is the case not only with the nodule-former,

but also, according to Sewerin and corroborated by the writer,

with Mycohacterium denitrificans, an organism that produces

similar branching forms in young (24 hours) cultures. This is in

itself enough to negative the idea that these are degeneration

forms, and, as I have pointed out, the specialisation hypothesis is

unnecessary.

As for Hiltner's view that the baateroids are large bacteria, it

is quite possible, but it is not always so, as in working with the

lupin bacteroids I have seen little difference in size between the

cells contained within the bulky capsule and the cells obtained

in artificial culture. Bacteria undoubtedly differ in size accord-

ing to the media in which they are cultivated, and, as I have
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shown, Bac. megatherium occurs in the acid fluid of the nodules

similar in size to that originally observed by De Bary.

In a Scandinavian publication abstracted in the Experimental

Station Record, xi , 1013, L. Hiltner, after summarising previous

investigations relative to the fixation of atmospheric nitrogen,

says that the nodule organisms are true parasites and secrete

peculiar substances that cause the root hairs to shrivel up. "The

injurious influence of the secretory products disappears when the

tubercles attain their final development, but since these products

continue to form inside the mature tubercle the supposition is

that they are immediately converted into substances harmless to

the plant. Such a conversion takes place with the co-operation

of the host plant by supplying the organism with a part of the

nutritive substances produced by the plant. This is further

corroborated by the fact that from legumes and alders bacteria

can be grown only in nutrient media containing extracts from

the roots of leguminous or alder plants. The exclusive preference

which is shown by Bacillus radicicola to leguminous plants tends

to prove that the Leguminosc^ alone are capable of producing the

substances necessary for bacteria, the nature of which is being

investigated." Although infusions of leguminous plants are

commonly employed for the culture of the organisms that frequent

the root nodules, it must not be assumed from this that the plant

extract is absolutely necessary for the growth. The bacteriologist

employs media which he considers will be best suited to the

growth of the particular organism. For this reason extract of

meat is used for the bacteria that are parasitic in animals, whey

is used for milk bacteria, beer or yeast extract for the saccharo-

mycetes, and so on. But most of the bacteria parasitic in animals

will grow in media devoid of meat extract, and milk bacteria in

media containing no milk. It is true that the nodule-formers

are not found in plants other than the Leguminosce, but we are

no more entitled to assume from this that leguminous plants

contain substances absolutely necessary for the growth of Rhizo-

hium than that the tissues of man alone contain substances that

are absolutely necessary for the growth of Bad. typhi, Vibrio
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cholerae, kc. In fact, as I pointed out in the paper already-

quoted, "Extract of lupins or other leguminous plant does not

seem a necessity for the culture media. Grass will do quite as

well, and for that matter the plant extract might be left out

entirely.'' Fairly luxuriant cultures were obtained upon a

gelatine medium containing glucose and inorganic salts, and

since that time I have cultivated the organism upon a medium
containing faintly acid agar (2 %), glucose (2%) and inorganic

salts (CaCL. and KH^ PO^) nearly neutralised with KOH."^

On the latter medium there is no nitrogen except that which may
be present as impurity in the washed agar, the glucose or the tap

water. I have also grown the organism in an agar-free fluid

medium prepared exactly as the agar medium. Such a fluid

after inoculation becomes turbid and forms a slight sediment of

organisms together with a bulky zoogloea cloud or sedimentary

film.

The apparent growth in this very poor medium led to the belief

that fixation of nitrogen might have occurred, but this was dis-

pelled when the experimental flasks holding 250 c.c. of culture

fluid were found to contain exactly the same amount of nitrogen

(0 6 milligrm.) as was contained in control flasks.

* The method of preparing the faintly acid medium is described in these

Proceedings, 1899, Part 4, p. 663.
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ON ONE OF THE SO-CALLED HONEYSUCKLES OF
LORD HOWE ISLAND.

By J. H. Maiden, Botanic Gardens, Sydney.

Professor Radlkofer, of Munich, described a 'plant in Sitzungs-

herichte der Kbnigl. hayr. Akad. 1878, p. 326, from imperfect

material (male flowers only) collected by Fullagar, as Atalaya

coriacea.

Later on he described the same plant from more perfect

material received from my predecessor, Mr. Charles Moore, as

Guioa coriacea in his " Monograph ise generis Serj anise Supple-

mentum" {Ahhandl. der K. haijr. Akad. 1886, p. 60).

Already at that time Professor Radlkofer regarded it as

identical with Cupania anacardioides, F.v.M., {not A. Rich.), in

Fragm. ix., 91, 1875, collected by Fullagar. Hemsley apparently

overlooked this in his "Flora of Lord Howe Island " (Ann. Bot.

X., 234, 1896), and mentions Cupania anacardioides, F.v.M., and

Atalaya coriacea as different plants. The Neplieliitm (Cupania)

semiglauca mentioned by Hemsley in the same work as from

Lord Howe Island, is evidently only a fruiting specimen of Guioa

coriacea.

Tate {Macleay Memorial Volume, 220) mentions Cupania

anacardioides, Rich., (should be F.v.M), and Neplielium semi-

glaucum, F.v.M., (a slip of the pen) for "a plant allied to N.

semiglaucum.^^

See also my paper, " Observations on the Vegetation of Lord

Howe Island," in these Proceedings, 1898, in which, at p. 126,

I describe a Cupania under the name C. Howeana.

After examining the evidence and such specimens as are avail-

able to me (Lord Howe specimens labelled Atalaya or Guoia

coriacea by Prof. Radlkofer are not in the Melbourne herbarium.
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nor were they at the time I read my former paper), it appears to

me that there is only one Cupcmia (so-called) on Lord Howe
Island, and following is its synonymy :

—

Aialinja coriacea, Radlkofer {supra). This was altered, when

fruits were found, to

Guioa coriacea, Radlkofer [supra).

Gupauia anacardioides^ F.v.M., non A. Rich. (1875).

Nephelium semiglaiocum, Tate, non F.v.M. [supra).

Cupania Howeana, Maiden, Froc. Linn. Soc. N.S.W.^ 1898.

To Prof. Radlkofer, therefore, belongs the credit of first

desci-ibing this plant, but what name it should bear is not so

clear, and will depend on the extent to which botanists follow

this eminent man in dealing with the Order. Following are some

of the changes in the nomenclature of our New South Wales

genera and species which Radlkofer proposes, and as these changes

were not adopted by Baron von Mueller there can be no harm in

our further considering the subject before such radical changes

are made :

—

54. Alectryon, Gsertn.

connatiis.^ Radlk. [Neplielium connafum, F.v.M.).

suhdentafus, Radlk. (A^. subdentatum, F.v.M.).

tomentosus, Radlk. (JV. to7nentosum, F.v.M.).

suhcinereus, Radlk. (A", leiocarpum, F.v.M.).

76. GuoiA, Cav.

semifflauca, Radlk. [Cupania semiglauca, F.v.M.).

coriacea., Radlk. [Atalaya coriacea, Radlk.).

77. CuPANiopsis, Radlk.

anacardioides, Radlk. [Cupania anacardioides^ A.Rich.).

serrata, Radlk. (^Cupania serrata, F.v.M.).

84. Sarcopteryx, Radlk.

ritata, Radlk. [Batonia stip>itata, Benth.).

85. Jagera, Blume

2)seudorrhus, Radlk. [Cupania pseiodon^Jms, A, Rich.).
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87. TcECHiMA, Radlk.

tenax, Radlk. (Ratonia fenaoc, Benth.).

90. Elattostachys, Radlk.

xylocavpa^ Radlk. [Cupanla xi/locarpa, A. Cunn.).

nervosii, Radlk. {Cupaiiia nervosa, F.v. M.).

91. Arytera, Blume

divaricata, F.v.M. & Radlk. {Neplielium Beckleri, Benth.

)

92. MiscHOCARPUS, Blume

pyriformis^ Radlk. (^jRatonia pyriformis, Benth.).



159

REVISION OF THE GENUS PAROPSIS.

By Rev. T. Blackburn, B.A., Corresponding Member.

Part VI.

[Treating of the species forming Groups i., ii. and v., as characterised in

P.L.S.N.S.W. 1896, p. 638.]

In this (the concluding) part of my Revision of the genus

Faropsis I propose to deal with the groups which in m}'- tabula-

tion of groups (P.L.S.N.S.W. 189G, p. 638) are numbered i.. ii.

and V. I find, however, as a result of studying the very large

number of species that have come into my hands since I drew up

that tabulation, that the distinctness of Groups ii. and v. cannot

be maintained. Dr. Chapuis based his classification of Paropsis

entirely on the sculpture of the elytra, and consequently grouped

together in his first aggregate species that differed inter se in the

structure of the prothorax, in my opinion a much more important

character, and divided the genus thus :

—

1. Species having the elytral punctures without linear arrange-

ment.

2. Species having the elytral punctures partially linear.

3. Species having the elytral punctures wholly linear and in 10

rows.

4. Species having the elytral punctures wholly linear and in

more numerous rows.

This classification involved the^ intermingling, in two of

Chapuis' aggregates, of species having the prothorax normal

laterally and species having the prothorax sinuous and mucronate

laterally; and I proposed to amend that flaw by regarding the

structure of the prothorax as the primary character for classifica-

tion, which involved removing certain species from the first
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aggregate. These species, however, could not be placed in any

of Chapuis' other aggregates, and I proposed to form them into a

separate aggregate to stand as No. ii. Among the species sub-

sequently brought under my notice, however, are several which

so decidedly link to this newly formed aggregate that which I

have called the fifth (and which Chapuis called the second) group

as to require the characters of the former to be altered in order

to admit into it my Group v. (Chapuis' Group ii.). In my
former tabulation of the Groups of Paropsis I altered Chapuis'

classification otherwise by transposing the position of its Groups

iii. and iv. and also regarded its two subdivisions of its Group

iv. as primary divisions of the genus. To these alterations I

adhere, and therefore my tabulation of the Groups of Paropsis

w^ill stand as follows :
—

A. Sides of the prothorax mucronate in front, or sinuous about

the middle, or both Group i.

AA. Sides of the prothorax evenly arched.

*B. Puncturation of the elytra non-seriate, or only partially

seriate through the presence of unpunctured longitu-

dinal spaces Group ii.

BB. Elytra seriate punctulate in about 20 rows.

C. Elytra verrucose Group iii.

CC. Elytra non-verrucose Group iv.

+BBB. Elytra seriate-punctulate in 10 rows Group v.

In the former parts of this series of memoirs I have dealt with

Groups iii., iv. and v. (the last being there called Group vi., as

explained above), which contain by far the larger part of the

species of the genus. I now offer a memoir completing the work,

and begin with

Group i.

The character by which this aggregate is distinguishable from

all the rest is the peculiar shape of the prothorax, the lateral

outline of which is not evenly arched (as it is in the other groups),

* This aggregate comprises Groups ii. and v. of my former tabulation

{loc. cit.).

t This aggregate stands as Group vi. in my former tabulation {loc. cit.).
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but departs from that form by either (a) having its apex mucron-

ate, or (b) having a notch or arcuate concavity about its middle,

or (c) having both the above characters. There are a few species

in which this prothoracic peculiarity is very feeble, the unevenness

of lateral outline being only a slight median sinuosity, and those

species are very closely allied to some of the species in Group ii.

But in an enormous genus such as Paropsis subdivision is impos-

sible unless some character be applied with a rigour that more or

less runs counter to natural order in separating species that

apart from that character might be placed side by side. I

believe that the system and subdivision I have adopted will be

found to traverse obvious affinities less frequently than any other

system that could be suggested.

In this present Group there is only one species in which the

sculpture of the elytra approaches the type of regular seriate punc-

turation, viz., P. aspera^ Chp.,—which its author placed in his

fourth '-jGroupe," my third—where (the form of its prothorax

being disregarded) it certainly seems more at home; but as the

apical angles of its prothorax are very strongly mucronate it must

be a highly isolated species wherever placed.

The species of this group are insects of firm texture and non-

metallic colouring, most of them of comparatively large size and

less liable to change colour after death than are the members of

some other groups. Many of the species are very closely allied,

inter se, but on the whole distinguishable by more definite

characters than are those of the more numerous groups. The diffi-

culty of identifying the insects referred to in published descrip-

tions is, however, very great, as there is scarcely a species known

to me in which the colours are not variable to the utmost extent,

and in the majority of the existing descriptions colour is treated

as a prominent character.

The only colour-character on which I have ventured to place

any confident reliance is the colour of the under surface. In some

species the under surface is of a deep shining black which varies

by being interspersed with clearly contrasted yellow. In the rest

of the species the under surface is red-testaceous or brown, vary-
11

/

%
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ing into dark piceous, but even in the darkest examples shading

off into dark colours without sharply defined lines of separation.

I have the good fortune to possess the types of some of Chapuis'

species, and examples named by that author of other species, as

well as a series of specimens named by Mr. Masters after careful

comparison with Marsham's types. Of several other species I

have examples taken in the exact localities specified by their

authors, which enable tolerably confident identification even

where the description without such assistance is of too loose a

character.

Most of the species of this group have smooth pustules or

verrucse on their elytra, and in many of them these quasi-tubercles

form a pattern. Where this is the case I find the nature of the

pattern extremely constant and a valuable specific character. It

must be noted, however, that the colours of the pattern are

variable, the quasi-tubercles forming it being usually of lighter

tone than the ground colour and therefore being very conspicuous,

but in some examples the tubercles are of the same colour as the

derm, and in that case (being very slightly elevated) need looking

for. The quasi-tubercles that I find to be, in the species having

a pattern, constant (specifically) in size and position are four, viz.,

on each elytron one just within and below the humeral callus, and

one on the disc behind the middle. For the sake of convenience I

have called these faintly elevated quasi-tubercles, in the following

tabulation and descriptions, the subhumeral and postmedian

blotches.

In the Journal of Entomology for Dec. 1864, Mr. J. S. Baly

published the first part of a study of the species of Paropsis in

his collection, in which he dealt with those that would fall into

my Groups i. and ii., of which he described 12 as new and re-

described 8. His descriptions are good ones, and there is not

much difficulty in identifying the insects on which they were

founded. He, however, relies largely on the characters of the

oedeayus, an internal sexual organ which in most specimens can

only be examined by dissection, for determination of species; and

therefore his diagnosis can be used thoroughly only when
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specimens can be spared for destruction. Unfortunately he never

published a second part of his work. There are some errors in

what he published which the quasi- types of Marsham's Paropses

(referred to above) have enabled me to detect and which will be

found noted in the following pages. Of the 20 species described

by Baly, seventeen belong to my Group i., and the other three to

my Group ii.

The species not distinguished by an elytral pattern and having

their prothorax similar in form are as a rule closely allied inter

se, and their specific difference seems to consist chiefly m their

form (more or less elongate or more or less convex) and their

sculpture (more or less strong or more or less close). Such

differences are not easy to formulate in language precise enough

to be useful in a tabulation, but where they really are the essen-

tial differences it is necessary to make the attempt to express

them clearly, which I have done in the present instance by com-

paring the degree of convexity, (fee, with the same in some other

species, choosing as the standards of comparison only well-known

and more or less common species. I am, of course, not forgetful

of the fact that differences of convexity and even of sculpture

are very frequently sexual, and therefore when T characterise a

Paropsis as (e.g.) more or less convex than some other species, I

mean "more or less convex than the corresponding sex (the male

than the male, the female than the female) of that species."

One other of the characters that I have relied upon in group-

ing the species of this aggregate seems to call for explanation. I

have contrasted two types of elytral puncturation as "acervate"

and " evenly spaced or nearly so." The puncturation which I

have called "acervate" is not invariably in "clusters" (strictly so

called), but in some species runs in short usually oblique lines,

yet in such fashion that the interspaces between these lines of

punctures are of considerably different size; while the punctura-

tion that I have called " evenly spaced or nearly so " does not,

or scarcely, run in lines, and the interspaces of the punctures are

all very similar, hiter se.

With these explanations I cherish the hope that, notwith-

standing the close resemblance of these species, inter se, it will be
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practicable to identify them by means of the following tabulation

and descriptions.

Tn 1877 Br. Chapuis (Ann. Soc. Ent. Belg.) pubHshed a

Synopsis of the species of Parofms (already referred to in previous

parts of my Revision) in which he enumerated and distributed

among his four "groupes," referred to above, the species described

by former authors; and he added descriptions of a number of new

species. In that Synopsis he attributed to his first "groupe" 21

previously named species (two of which, Waterhousei, Baly, and

fidvoguttata, Baly, cannot stand in my first Group on account of

the sides of their prothorax being evenly arched), and described

six new species, all of which will stand in my first Group,

Fifty-eight names in all have been proposed for insects that

can be confidently regarded as members of my first Group, and

also five of Boisduval's names (crocata, morbillosa, miliaris, granu-

losa and rugulosa) may possibly appertain to members of it, but

the descriptions are so insufficient that they must be treated as

if they were non-existent. A certain number of the fifty-four

names have already been relegated by previous authors to the

category of synonyms, but as this has been in some instances

done incorrectly, it seems desirable here to furnish a statement

of synonymy, the grounds of which will be found more fully set

forth where necessary in the following pages under the heading

of the names concerned.

P. testacea, Germ. = Wilsoni, Baly.

sanguhiipen^iis, Germ. = reticulata, Marsh.

atomaria, Marsh. = Charybdis, Stal.

consimilis, Baly = lutea, Marsh, (not previously noted).

lutea (Baly, use Marsh.) = cegrota, Boisd. (not previously noted).

quadriiyiacidata, ^Ibx^. = reticulata, Marsh., var.

dilatata, Er., and incar7iata, Er., represent valid species. Mr.

Baly thought them probably synonyms of atomaria, Marsh.,

and reticulata, Marsh.

cegrota, Boisd., represents a valid species. Mr. Baly thought

it a synonym of lutea. Marsh.

nigroscutata, Chp., probably equals Lownei, Baly.
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Thus there remain fifty-one names of ah'eady described species

which appear to me likely to stand as valid. Of these I believe

that I have before me examples of all except three, viz. (a) P.

formosa, Clip., which appears to be a very remarkable Paropsis,

having an oblique costa on the hinder part of the elytra. Its

prothorax is described as bisinuate laterally, but in other respects

the description does not furnish particulars that would enable

me to place it in my tabulation. (6) P. Parryi, Baly, a large

species believed to have been taken in tropical Australia, which

is probably near my P. Hygea, but seems to have the elytra

sculptured differently from the elytra of that species, (c) P. pan-

therina, Fauv., a species said to have been found at Sydney and

to be very rare; as it is not compared with any other species,

there is much difficulty in forming any clear idea of it; the sides

of its prothorax are described as strongly sinuate in front of the

middle, and I cannot find any definite character ascribed to it by

which it could be distinguished from P. obsoleta, Marsh., with a

strongly coloured specimen of which the markings attributed to

P. pantherina agree very accurately, but it seems difficult to

believe that anyone describing new Paropses would be unac-

quainted with so common an one as P. obsoleta.

In the following pages I describe twelve new species belonging

to this Group, making the total number of species sixty-three,

and the total enumerated in the tabulation sixty:

—

A. Apical angles of prothorax mucronate, its sides

otherwise normal (or scarcely sinuate).

B. Discal sculpture of hinder half of elytra includes

some verrucfe or elevated interstices.

C, Under surface deep black, variegated (if at

all) with sharply limited pale colouring.

D. Elytra feebly convex longitudinally, fully

twice as long as high (viewed from the

side).

E. Elytral sculpture but little enfeebled

around scutellum augnsta, Blackb.

EE. Elytral sculpture much enfeebled

around scutellum.
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F. Elytral puncturation notably coarser

and sparser than in P. variolosa.

Marsh.

G. Prothorax more than twice as wide

as long ilffl?ifo, Blackb.

GG. Prothorax not more than twice as

wide as long montana, Blackb.

FF. Elytral puncturation fully as fine and

close as in P. variolosa, Marsh. ... debilitata, Blackb.

DD. Elytra strongly convex longitudinally,

height (viewed from side) less than

half length tasmanica, Baly.

CC. Under surface testaceous or brown, not

varying into sharply contrasted colours.

D. Width of elytra together much greater

than half the length of the whole insect.

E. Elytra not having a common gibbosity

about the middle of the suture.

F. Large species (about 6 lines long or

more) with discal puncturation of

elytra acervate.

G. Elytra feebly convex longitudinally,

in ? more than twice as long as

high (viewed from the side).

H. Pronotum moderately punctured

(much as that of P. variolosa,

Marsh.).

I. Puncturation of elytra about as

close as in P. variolosa.

J. Prothorax twice and one-half

as wide as long.

K. Elytra almost devoid of

discal verrucae longicornis, Blackb.

KK. Elytra with very numer-

ous strongly defined

discal verrucae dilatata, Er. c?.

JJ. Prothorax not more than

twice as wide as long Hygea, Blackb.

II. Puncturation of elytra dis-

tinctly less close, and a little

coarser advena, Blackb.

HH. Pronotum punctured very much

less closely than in variolosa angusticollis, Blackb.



BY REV. T. BLACKBURN. 167

GG. Elytra strongly convex longitudin-

ally (height, viewed from side,

not less than half length, at any

rate in $ ).

H. Discal puncturation of elytra very

sparse (more so than in P. ob-

so/efa, Marsh.) cerea, Blackb.

HH. Discal puncturation of elytra

much closer.

I. Form extremely convex longi-

tudinally (height of elytra in

2 , viewed from side, § of

length) affinis, Blackb.

II. Form distinctly less convex

longitudinally.

J. Disc of elytra studded with

unpunctured more or less

elevated spaces conspicu-

ously larger than the aver-

age interstices of the punc-

tures.

K. Elytra having a common
subsutural area almost

punctureless aciculata, Chp.

KK. Elytra having a common
subsutural area finely

but very distinctly punc- .

tured variolosa, Marsh.

JJ. Spaces on disc of elytra inter-

rupting the general punc-

turation almost wanting.

K. Greatest heighth of elytra

(viewed from the side)

notably in front of the

middle Loionei, Bsdj (?)

KK. Greatest height of elytra

(viewed from the side)

close to the middle Wilsoni, Baly.

FF. Discal puncturation of elytra evenly

spaced or nearly so; if not, size

notably smaller than in aggregate

"F."
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G. Hind part of elytra with the punc-

turation lost, or nearly so, in very

close even granulosity.

H. Elytra (at least in J^) wider (to-

gether) than long, strongly out-

turned laterally ... insularis, Blackb.

HH. Elytra in neither sex wider

(together) than long, less out-

turned laterally (at least in

I. The rugulosity of front half of

elytra consists of close gran-

ules or mere narrow interstices

of the punctures.

J. Discal puncturation of prono-

tum strongly acervate.

K. Greatest height of elytra

very close to the base incarnata, Er.

KK. Greatest height of elytra

not much in front of the

middle reticulata, Marsh.

KKK. Greatest height of elytra

at or behind the

middle., Charybdis, Stal.

JJ. Discal puncturation of elytra

not, or scarcely, acervate elytrura^ Blackb.

II. Elytra closely studded with flat-

tened well-defined verrucas,

notably larger in front half

thangranules Omphale, Blackb.

GG. Hind part of elytra with verruca

or granules more distant, fully

exposing the punctures.

H. The discal elytral irregularities are

small and round verrucae run-

ning in longitudinal rows.

I. The discal verrucae of elytra

numerous, about 20 in each

longitudinal row Bovilli, Blackb.

II. Discal verrucae of elytra much
fewer, scarcely 10 in each

longitudinal row ornata, Marsh.
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HH. The discal elytral irregularities

are large, irregular, scarcely

raised unpunctured blotches.. Paphia, Stal.

EE. Elytra having a common gibbosity

about the middle of the suture,

F. The gibbosity moderate in the female,

scarcely indicated in the male dilatata, Er. (?)

FF. The gibbosity well defined in the

male, very strong in the female.... gibbosa, Blackb.

DD. Width of elytra together scarcely greater

than half their length aspersa, Chp.

BB. Hinder half of elytra not having verrucse or .

elevated interstices.

C, Legs with sharply defined variegation of

yellow and black pictipes, Chp.

CC. Legs devoid of sharply defined black mark-

ings.

D. The entire elytra with numerous large

smooth spaces which are on the front

half slightly raised Mintha, Blackb.

DD. The elytra without large unpunctured

spaces.

E. Elytra strongly convex longitudinally;

height (at least of $ ) | or scarcely less

length, viewed from side.

F. Pronotum without lateral impression, rnfitarsis, Chp.

FF. Pronotum having a well defined im-

pression on either side near lateral

margin.

G. Front angles of prothorax quite

strongly mucronate (i.e.,' lateral

margin deeply sinuate immediately

behind angle) Sospita, Blackb.

GG. Front angles of prothorax very

feebly mucronate.

H. Front angles of prothorax strongly

acute and produced (resembling

those of Paphia, Stal.) confusa, Blackb.

HH. Front angles of prothorax con-

siderably more blunt Thyone, Blackb,

EE. Elytra much less convex longitudinally irrorata, Chp,

AA. Prothorax with its front angles mucronate and

also its sides conspicuously sinuate.
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B. Prosternum longitudinally concave.

C. Elytra with smooth, usually elevated, blotches

arranged as a pattern.

D. Pronotum strongly irregularly and some-

what rugulosely punctured (after the

fashion of reticulata, Marsh. ) cegrota, Boisd.

DD. Pronotum not both strongly and irregu-

larly punctured.

E. Elytra with an evident common gibbosity

about the middle of the suture.

F. Interval between the subhumeral

blotches not greater than between the

postmedian Intea, Marsh.

FF. Interval between the subhumeral

blotches considerably greater than

between the postmedian colorata, Blackb.

EE. Elytra not having a common sutural

gibbosity.

F. Postmedian blotch on elytra nearly

half width of entire disc and nearly

reaching suture maculata, Marsh,

FF. All the elytral blotches very much
smaller.

G. A smooth discal blotch is of the form

of a longitudinal more or less in-

terrupted vitta, and there is no

isolated postmedian blotch j^^'opinqua, B?dj.

GG. The postmedian blotch distinct

(not included in a vitta).

H. The postmedian blotch very little

behind the middle of the elytra geograpliica, Baly.

HH. The postmedian blotch placed

far behind the middle of the

elytra viarmorea, Oliv.

CC. Elytra not having smooth blotches arranged

to form a pattern.

D. Puncturation of pronotum of the acervate

irregular and rather coarse type (like

that of cegrota, Boisd.).

E. Puncturation of elytra almost entirely

lost in close rugulosity (as in incarnata,

Er.).
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F. The elytral rugulosity runs in closely

packed longitudinal lines intermedia , Blackb.

FF. The elytral rugulosity not longi-

tudinally placed latissivia, Blackb.

EE. Puncturation of elytra, at any rate on

front half, very distinct.

F. Under surface deep black, with or

without sharply defined yellow

variegation hella, Blsickh.

FF. Under surface brown or testaceous,

clouded or not with somewhat

darker shades.

G. Form moderately convex (height,

viewed from the side, scarcely

more than ^ length of body).

H. Sculpture of pronotum fully as

coarse in cegrota, Boisd rnbidipes, Blackb.

HH. Sculpture of pronotum much

less coarse variegata, Blackb.

GG. Form much more strongly convex

when viewed from the side Latona, Blackb.

DD. Puncturation of pronotum much more

regular, usually much closer and not

or scarcely acervate.

E. Pronotum not having a lateral depression

about the beginning of the coarsely

punctured part (puncturation of elytra

extremely close) glanca, Blackb.

EE. Pronotum having a lateral depression,

if lateral depression feeble, then

elytral puncturation sparse.

F. Lateral inequality of prothoracic out-

line is a deep angular notch.

G. Elytra dilated hindward from base

almost to apex mutabilis, Blackb.

GG. Greatest width of elytra much

nearer middle of their length.

I. Elytral puncturation sparse (as

much so as in ohsoleta, Marsh. ) mystica, Blackb.

II. Elytral puncturation consider-

ably closer.
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J. The rugulosity of the elytra

coarse and strong (at least

as much so as in reticulata,

Marsh.).

K. Discal puncturation of pro-

notum at least as close as

in lutea, Marsh.

L. Form extremely convex

longitudinally (consi-

derably more so than

mmaculata,MsbYsh..)... convexa, Bl&ckh.

LL. Form moderately con-

vex longitudinally (as

in maculata, Marsh.) carnosa, Baly.

KK. Discal puncturation of

pronotum considerably

less close (and also very

fine) . Blandina, Blackb.

JJ. Rugulosity of elytra particu-

larly weak (considerably

feebler than in reticulata,

Marsh.).

K. Puncturation of hind half

of marginal part of elytra

crowded and subconfluent roseola, Baly.

KK. Puncturation of hind half

of marginal part of

elytra considerably less

crowded yilgarnensis, Blackb.

FF. Lateral inequality of prothoracic

outline is an elongate curve (disc

of pronotum finely punctured).

G. The discal puncturation of elytra

notably more sparse than in

obsoleta, Marsh Zietzi, Blackb.

GG. The discal puncturation of elytra

notably closer than in Zeitzi,

Blackb obsoleta, Marsh.

GGG. Discal puncturation of elytra

very close deserti, Blackb.

BB. Prosternum not sulcate down middle, or if

sulcate having a median carina rising above

the sides of the sulcus.

C. Discal puncturation of pronotum very coarse porosa, Er.

CC. Discal puncturation of pronotum very fine Cassiope, Blackb.
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P. AUGUSTA, sp.nOV.

Ovata (pone medium sat dilatato-rotundata) ; modice nitida

;

minus fortiter convexa ; rufo-testacea, antennis (articulis

basalibus 4 ex parte rufis exceptis) palporum apice capite in

medio et pone oculos mandibulis scutello corpore subtus

genubus tibiarum apice et tarsis nigris; capite inaequaliter

sat grosse (clypeo subtilius) punctulato
;
prothorace quam

longiori duplo latiori, in disco acervatim subfortiter (ad

latera—his late subplanatis—grosse) punctulatis, angulis

anticis mucronatis posticis obtusis ; elytris obsoletissime

costulatis, confuse sat fortiter sat crebre (quam P. variolosce,

Marsh., magis fortiter minus crebre) punctulatis, puncturis

suturam versus antice parum subtilioribus sed posterius sat

subtilioribus, interstitiis transversim confuse (postice quam
antice vix magis fortiter) elevatis, parte laterali oblique

extrorsum (maris quam feminse magis fortiter) directa»

Long. 8-9, lat. 5|-6 lines.

^. Antennis segmentum ventrale 2""^ attingentibus, elytris

quam conjunctim latioribus vix longioribus.

5. Antennis segmentum ventrale basali vix attingentibus^

elytris quam conjunctim latioribus paullo longioribus.

This remarkably fine species is so decidedly larger than any

previously described Faropsis as to be recognisable on that

character alone. Other peculiarities are the quite discernible

(though very slight) quasi-costate appearance of the elytra, the

considerable outward turn of the extra-discal portion of the elytra

(stronger in the male than in tlie female) and the sudden dilata-

tion of the same about the middle of its length. This species is

incapable of confusion with variolosa, Marsh., and its close allies

on account of its very much less convexity longitudinally (i.e.,

viewed from the side). The deep black colour of its under surface

—in some examples variegated with strongly contrasted yellow

—

distinguishes it from Hygea, &c. From dehilitata it differs by the

much coarser sculpture of its elytra, from Manto by its narrower

prothorax (which by measurement is scarcely appreciably more
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than twice as wide as long), and from iniontana (its nearest ally)

by its less convexity (viewed from the side) and by the different

puncturation of its el3"tra (which is very little enfeebled around

the front part of the suture, but considerably so a little further

from the base, while in montana it is considerably enfeebled on

the whole front half of the subsutural region).

This is the species that I formerly regarded as P. Parryi, Baly,

and with hesitation called by that name when I described some

new species of Paropsis in Trans. Roy. Soc. S. A., 1894, pp. 226, etc.

I am now quite satisfied to the contrary. Baly describes Parryi

as " valde convexa," and uses the phrase -'convexa" for some

Parojises that are less convex than others, which is quite con-

clusive, as the present species is about the least convex in this

group of the genus. Moreover the largest size mentioned by

Baly for Parryi would make it smaller than the smallest example

that I have seen of this insect. And yet again Baly says that

Parryi " probably came from Northern Australia" (apparently

because he found it placed among other species that were certainly

from Northern Australia), whereas the present insect is found in

Victoria and Southern N.S. Wales. The proportions of its elytra,

&c., do not agree with those Baly attributes to Parryi, but I do

not attach great importance to this, since Baly's statements of

proportion are seldom correct, and were evidently not founded on

measurement. Baly points out differences between Parryi and

variolosa without referring to the much less convexity of the

former, which could not possibly have escaped the notice of so

careful a describer if his Parryi had been my augusta.

Victorian Alps ; also N.S.W. (Mount Kosciusko), sent by Mr.

Lea.

P. Manto, sp nov.

9. Ovata(apicem versus modicedilatata); modice nitida; minus

fortiter convexa; rufo-testacea, antennis (articulis basalibus

4 ex parte rufis exceptis) palporum apice capite in medio

mandibulorum apice scutello corpore subtus femoribus tibia-

rum apice tarsisque nigris; capite insequaliter sat grosse
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(clypeo subtilius) punctulato; antennis quam corporis dimi-

dium vix longioribus; protliorace quam longiori ut 10 ad 4

J

latiori, in disco acervatim subfortiter (ad latera—his late

subplanatis—grosse) punctulatis, angulis anticis mucronatis

posticis obtusis minus rotundatis; elytris confuse sat fortiter

sat crebre (quam P. variolosce, Marsh., magis fortiter minus

crebre) punctulatis, puncturis suturam versus multo subtili-

oribus, interstitiis transversim confuse (postice quam antice

vix magis fortiter) elevatis, parte laterali oblique extrorsum

modice (quam P. augitstce, 9 minus fortiter) directa; elytris

quam conjunctim latioribus vix longioribus. Long. 7|, lat.

5J lines.

This is one of a group of closely allied species {augusta, montana,

<fec.). From augusta it differs inter alia by its shorter form

(viewed from above), its decidedly greater convexity (very evident

viewed from the side), its wider prothorax, the considerably finer

puncturation of the elytra near the scutellum, its elytra not

having a conspicuous lateral dilatation about the middle; from

dehilitata by the much less fine and close elytral sculpture; and

from moidana which is its nearest ally by the considerably more

transverse form of its prothorax, which is quite well marked by

measurement, and looks much greater still to the eye. From

variolosa, Marsh., and its immediate allies it is very distinct on

account of its form being (when viewed from the side) much more

elongate with the curve of its upper outline much less convex.

N.S. Wales.

P. DEBILITATA, Blackb.

The type of this species remains, so far as I know, unique.

The size and closeness of the punctures on its elytra are very

much as in variolosa, Marsh. As the locality is one from which

more specimens of a valid species might reasonably have been

expected, I think the unique example—notwithstanding much

difference of puncturation from the somewhat numerous specimens

of P. montana that I have seen—may possibly be only an

aberration of that insect.
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P. Hygea, sp.nov.

Q. Ovata(apicem versus modicedilatata); modice nitida; minus

fortiter convexa ; rufa, mandibulorum apice nigro ; capite

acervatim sat fortiter (clypeo subtilius) punctulato; antennis

quam corporis dimidium haud longioribus; prothorace quam

longiori duplo latiori, in disco acervatim subfortiter (ad latera

—his late subplanatis—grosse) punctulatis, angulis anticis

mucronatis posticis rotundatis; elytris confuse minus fortiter

crebre (quam P. variolosce, Marsh., fere magis crebre minus

fortiter) punctulatis, puncturis suturam anticam versus

multo subtilioribus, interstitiis antice transversim confuse

elevatis postice crebre nee fortiter verrucosis, parte laterali

oblique extrorsum modice directa; elytris quam conjunctim

latioribus vix longioribus. Long. 8, lat. 6 lines.

This species is slightly more convex (viewed from the side)

than the preceding species, approaching thereby somewhat to the

strongly convex aggregate. Its greatest height, however (viewed

from the side) is distinctly less than half the length of its elytra

(by measurement). It is at once separable from augusta, dehili-

tata, Manto and montana by its entirely pale red colour (except

the apex of the mandibles), even the antennae having no infusca-

tion. Probably it varies in colour, but not, I am convinced,

towards the colouring of under surface, legs, &c., of the species

just named. Apart from colour, however, its elytra are more

closely punctulate than those even of debilitata (a trifle more so

than of variolosa); and it differs otherwise from debilitata by the

much closer and stronger rugulosity of its elytra, especially near

the apex, as well as by its greater convexity (at any rate in the

Q). From those previously described species of the less convex

aggregate which are not coloured like augusta, &c., it differs

(apart from colour) as follows, inter alia :—From longicornis by

its much shorter antennae in the same sex and less transverse

prothorax (which is exactly twice as wide as long), from advena

by its much larger size and much closer elytral puncturation, and

from angusticoUis by its much broader form and infinitely more

closely punctured pronotum.
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I have in my collection a 9 example (also from N. Queensland)

of a Parops is which I take to be a variety of this species. It is

smaller (long. 7 lines) and has the elytral punctures blackish,

otherwise not differing much. I have seen so few Paropses from
tropical Australia that I hesitate as to whether one or two other

slight differences may not point to specific distinction.

This species differs from Baly's description of P. Parryi in not

being " valde convexa" nor black on the under surface.

N. Queensland (Cowley).

P. LowNEi, Baly (?).

I have not seen an authentic type of this insect, nor any
specimen that thoroughly agrees with the description. Neverthe-

less, in view of Mr. Baly's reporting it as occurring near Sydney,

and being in at least two European collections, it seems hardly

likely that I have not seen it among all the numerous large

collections of Paropses that I have examined. Mr. Masters has

sent me a specimen labelled " Zo w;we i,'' but accompanied by a

note of uncertainty as to the authority for the name. This

specimen differs from the description in the absence of black

markings on the pronotum, in the scutellum being (not black but)

dark fuscous, and in the prothorax (not " much " but) a little

narrower than that of variolosa, Marsh. In spite of these

discrepancies, however, I incline to the opinion that the specimen

is rightly named, and consequently I have placed it in my
tabulation, though indicating the doubt as to my identification

by the appended " ?
"

P. INCARNATA, Er.

This name has usually been regarded as a synonym of P.

reticulata, Marsh. I have a long series of specimens from

Tasmania before me, and also a long series of P. reticulata from
the Continent (including an example carefully compared with

Marsham's type), and am quite satisfied that the names are

founded on distinct species. Placed beside P. reticulata, incar-

nata is seen, viewed from the side, to be a distinctly more convex
12
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insect (the summit of its outline curve having a distinct suspicion

of gibbosit}^, which is entirely absent in reticulata), with its

greatest height evidently (though not much) nearer to the base of

the elytra,—these distinctions of form more strongly marked in

the male than in the female; and the verrucosity of the elytra is

very considerably stronger in both sexes (as usual, stronger in

both species in the male than in the female), the verrucse on the

elytra of the female being clearly stronger and closer than even

on the male of reticulata.

P. Charybdis, Stal.

Chapuis gives Charyhdis as a synonym of atomaria, Marsh., and

Baly doubtfully cites dilatata, Er., as a synonym of the same

species. I have already (Trans. R. Soc. S.A., 1894, p. 22 1
) discussed

this tangle and pointed out that atomaria is a nom. prseocc. in the

genus ; in my note, however, I accepted the whole of this

synonymy, and therefore selected dilatata, Er., (it being an older

name than Charybdis) as the name that must stand for atomaria,

Marsh. Since that time, however, I have taken in Tasmania

(and also received from Mr. A. Simson) a Paropsis which I am
confident is dilatata, Er., and find it very distinct from atomaria,

Marsh. It is not practicable to decide with certainty, from the

description, on what insect the name Charyhdis was founded, but

Chapuis' determination is entitled to acceptance (though he does

not give his reasons for it) until reason is shown to the contrary,

and therefore atomaria. Marsh., must be regarded as a synonym

of Charyhdis, Stal.

P. elytrura, sp.nov.

Ovata; minus nitida; sat fortiter convexa (e latere visa fere ut

P. reticulata, Marsh.) ; rufa vel testacea, vel partim rufa

partim testacea, exemplis nonnullis nigro- vel piceo-variegatis,

corpore subtus pedibusque testaceis, antennis apicem versus vix

infuscatis; capite (clypeo incluso) sat confertim vix fortiter

sat sequaliter punctulato; antennis quam corporis dimidium

vix longioribus; prothorace quam longiori ut 7 ad 3 latiori.
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in disco confertim dupliciter (subtiliter et minus siibtiliter)

punctulato, ad latera (his vix impressis et quam P. reticulatce,

Marsh., minus deplanatis), grosse rugulosis, anguHs anticis

mucronatis posticis rotundatis; elytris (fere ut P. reticulatce,

Marsh.), confertim granulosis. Long. 5-6, lat. 4-4| lines.

Maris elytris quam conjunctim latioribus vix (feminai paullo)

longioribus.

Closely allied to P. reticulata, Marsh., and not differing from

it much except in the puncturation of the head and disc of pro-

notum, which is very different, consisting of close scarcely

irregular or acervate punctures; of these some are fine and others

evidently less fine, and they are all confusedly intermingled. It

is to be noted also that in this species the vague fovea-like im-

pression on either side of the pronotum is evidently feebler than

in reticulata^ and that the lateral coarsely sculptured part of the

pronotum continues the convexity of the disc almost evenly

instead of being (as it is in reticulata) somewhat flattened out.

W. Australia; Albany (Meyrick) and Swan River (Lea).

P. Omphale, sp.nov.

9. Ovata; minus nitida; sat fortiter convexa (e latere visa fere

ut P. Charyhdis, Stal); testacea, nonnullis exemplis supra

rufescentibus vel piceo-umbratis, elytrorum verrucis albis vel

pallide flavis ; capite modice sat acervatim punctulato

;

antennis abdomen fere attingentibus; prothorace ut 6 ad 2J
longiori, in disco acervatim subfortiter (ad latera—his mani-

festo deplanatis—grosse) punctulato, angulis anticis mucro-

natis posticis rotundatis; elytris crebre verrucosis, verrucis

nonnihil ut P. reticulata, Marsh., sed in elytrorum parte

antica dimidia multo majoribus et hie puncturis inter

verrucas valde perspicuis. Long. 5, lat. 34 lines.

This is a very distinct species. In form it resembles P.

Charybdis, Stal, but is evidently less convex longitudinally.

The sculpture of its elytra is of the same kind as in P. reticidata,

Marsh., bat the elevations on the front half are much larger in
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area, resembling those of the insect which I regard as the ^ of

dilatata, Er., (but in that species they are very much less numerous);

in the hinder half the elevations become closely packed granules

like those of reticulata. In the unique type the verrucse and

granules are of an ivory white colour. A specimen in Mr.

Masters' collection, which I regard as a variety, from the same

region, has the prothorax a trifle more transverse and its sides

slightly sinuate.

Tropical Queensland; taken by the late Mr. Cowley.

P. DILATATA, Er.

I have already alluded to the fact that the males of Paropsis

are usually less convex in form than the females. This sexual

difference is exaggerated to an extreme in the Tasmanian insect

that I take to be dilatata. The male agrees with Erichson's

description in being less convex than i7icar7iata, but the female

is notably more convex than the female of that species with its

elytra very evidently gibbous about the middle of the suture, and

is one of the most convex forms in this group of the genus. The

species is easily distinguishable from incarnata, Er., Charyhdis^

Stal (cfctomarm. Marsh.), reticulata, Marsh., and elytrura, Blackb.,

(the aggregate among which Mr. Baly thought it to stand), apart

from sexual characters by the much less even distribution of its

elytral sculpture and the strong subangular dilatation of the

elytra about the middle of their lateral outline. Its sexual

characters make it an isolated species in the genus, but I think

its place in a natural arrangement would be not far from

lonyicoryiis, Blackb., (another isolated species) with which it seems

to have a good deal of affinity. Owing to the great diversity

between the male and female I have been obliged to place the

sexes in separate aggregates in my tabulation.

P. MiNTHA, sp.nov.

$. Sat late ovata; minus fortiter convexa (elytrorum longitu-

dine e latere visa quam altitudo fere duplo majori, altitudine

majori vix ante elytrorum medium posita); testaceo-brunnea,
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antennis (articulis basalibus 4 exceptis) et in elytrorum disco

puncturis nigricantibus ; capite sat crebre punctulato

;

antennis minus elongatis
;
prothorace quam longiori duplo

latiori, in disco acervatim sat fortiter valde sparsim (ad

latera grosse nee crebre) punctulato, angulis anticis mucro-

natis posticis rotundatis, lateribus evidenter deplanatis;

elytris reticulatim rugatis, rugis punctulatis, interstitiis inter

rugas anticis obsolete convexis posticis planis. Long. 5^,

lat. 4| lines.

Easily distinguishable from nearly all the other species of this

group by the hind one-third of the elytral disc being entirely

without verrucae or granules, the surface being flat and reticulated

with fine punctulate wrinkles. The elytral sculpture is of the

same type as in P. cerea, Blackb., but in that species the inter-

stices of the wrinkles are distinctly convex throughout, and the

outline viewed from the side is (at an rate in the ^) much more
convex. Probably the 9 of this species is a more convex insect

longitudinally, and probably the colouring of the elytral punctures

is variable.

North Queensland (Charters Towers).

P. SospiTA, sp.nov.

9. Sat late ovata; fortiter convexa (e latere visa fere ut P.

ohsoleta, Marsh., conforniata) ; rufo-brunnea elytris hie et

illic obsolete piceo-umbratis ; capite crebre subtilius sat

sequaliter punctulato; antennis modicis
;
prothorace quam

longiori ut 13 ad 6 latiori, in disco ut caput (ad latera vix

grosse) punctulato, utrinque latera versus profunde foveolato,

angulis anticis mucronatis posticis obtusis, lateribus vix

manifeste sinuatis; elytris minus fortiter sat crebre fequaliter

(sed apicem versus magis crebre magis subtiliter) punctulatis

—puncturis quam P. ohsoletce, Marsh., subtilioribus et paullo

crebrioribus—interstitiis omnino planis. Long. 5, lat. 34

lines.

This is one of the very few species of Paropsis having the

anterior angles of the prothorax mucronate and the disc of the

elytra entirely devoid of verrucas or convex interstices. In this



182 REVISION OF THE GENUS PAROPSIS,

respect (and in others) it is allied to P. jnctipes, Chp., in which,

however, inter alia the sculpture of the whole upper surface is

very much coarser. The slight sinuation of the sides of the

prothorax in the type is very likely to be merely an aberration of

the individual, and is very different from the well marked median

sinuation or notch that is so conspicuous in the species that I

have associated together, as possessing that character, in the

tabulation.

K. Queensland.

P. Thyone, sp.nov.

5. Ovata; nitida; fortiter convexa (e latere visa fere ut P.

ohsoUta, Marsh., conformata); capite pronoto elytrorumque

lateribus rufo-umbratis, elytrorum puncturis nigris; capite

sat crebre subtiliter punctulato ; antennis quam corporis

dimidium paullo brevioribus; prothorace quam longiori ut

5 ad 2 latiori, in disco ut caput (ad latera nullo modo grosse)

punctulato, utrinque latera versus profunde foveolato angulis

anticis vix mucronatis posticis rotundatis, lateribus parum

arcuatis obsolete sinuatis; elytris minus fortiter minus crebre

parum sequaliter (fere ut P. ohsoleto',, Marsh., sed magis

subtiliter) punctulatis, interstitiis omnino planis. Long. 3^,

lat. 2J lines.

This is an anomalous species, as its prothorax shows only very

slightly the characters that I have regarded as distinctive of

Group i., and hence forms a transition to Group ii.; the lateral

outline, however, is certainly not evenly arched, though its sinua-

tion is very slight and the front angles can scarcely be called

mucronate. In P. irrorata^ Chp., the lateral outline of the pro-

thorax is very little more sinuate. This species differs from most

of the others in the group by its elytra entirely without elevated

discal interstices. Among its immediate allies the extreme fine-

ness of the discal puncturation of its pronotum is approached

only in P. Sospita, Blackb., which differs from it inter alia by the

evidently mucronate front angles of its prothorax and by the

considerably closer and more evenly spaced discal puncturation

of its elytra.
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I have some specimens taken in the neighbourhood of Charters

Towers (N. Queensland) which I hesitate to separate specificall}^

from P. Thyone, although the elytral punctures are distinctly

finer than in the type, but I can find no other difference. In

some (but not all) of them the indefinite reddish markings on the

pronotum are dark brown rather than red, and are better defined

than in the type, appearing as a median V with two sinuous

longitudinal lines on each side of it. In one of them the punc-

tures on the elytra are (not black but) coloured as the derm.

N.W. Australia.

P. ^GROTA, Boisd.

Baly gives this name, with doubt, as a synonym of the insect

which he calls lutea, Marsh., and under that name describes very

fully and well. But it is not lutea, Marsh., (as I shall show below).

That it is cegrota, Boisd., is scarcely doubtful, as its characters are

so well marked that even Boisduval's few words of description

could hardl}'- apply to any other Paropsis. It is widely distributed

and common in N.S. Wales, Victoria, and Tasmania.

P. LUTEA, Marsh.

Through the courtesy of Mr. Masters T have been able to

examine the type specimen of this insect. It is beyond doubt

the species which Baly described under the nanie consimilis. I

conjecture that it is also identical with Tnorbillosa, Boisd. It

seems to be widely distributed, as I have specimens from N.S.

Wales and S. Australia.

P. RUBiDiPES, sp.nov.

9. Ovata; minus lata; minus nitida; sat convexa (e latere visa

ut P. reticulata, Marsh., conformata); rufotestacea vel ferru-

ginea, corpore subtus pedibusque rubris, antennis apicem

versus infuscatis; capite inpequaliter vix crebre punctulato;

antennis quam corporis dimidium sublongioribus; prothorace

quam longiori ut 7 ad 3 latiori, rugulose subgrosse subacer-

vatim (fere ut P. cegrotoi, Boisd.) punctulato, utrinque latera

versus impresso, lateribus profunde 2-emarginatis, angulis
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posticis fere nullis ; elytris crebre fortiter sat asqualiter

punctulatis, interstitiis sat crebre granuliformibus. Long.

5 J, lat. 4 lines.

Remarkably like P. reticulata, Marsh., in respect of form and

proportions, but differing widely from that species by the strongly

bi-emarginate sides of its prothorax, the considerably closer

puncturation of its pronotum, and the puncturation of its elytra

much less obscured by their verrucosity. The bright red colour

of the under surface is perhaps not an invariable character, but

it is very conspicuous in the two specimens before me. This

species is somewhat close to P. varieyata, Blackb., also, but differs

considerably in colouring, also in the puncturation of the pronotum

(as specified in the tabulation), and also has closer elytral punc-

turation, so that the raised interstices of the punctures are

notably smaller, making the elytra appear less coarsely sculptured.

Tasmania.

P. Latona, sp.nov.

^. Prsecedenti [P. rtibidipedi) valde affinis; multo magis convexa

(e latere visa quam P. lutea, Marsh., paullo magis convexa,

parte altiori paullo magis antice sita); corpore subtus (sternis

plus minusve infuscatis) pedibusque testaceis, antennis nullo

modo infuscatis; capite minus fortiter punctulato; prothorace

paullo minus transverso; cetera ut P. o^ubidijjes. Long. 54,

lat. 4^ lines.

Not unlike P. convexa, Blackb., in form, but inter alia with

the pronotum very differently punctured.

W. Australia; Albany (sent by Mr. Masters).

P. Blandina, sp.nov.

5. Ovata ; sat nitida ; sat convexa (e latere visa quam P.

carnosa, Baly, paullo minus convexa); rufo-testacea, capite

pronoti lateribus et elytris plus minusve flavo-marmoratis;

capite crebre subtilius punctulato; antennis quam corporis

dimidium parum brevioribus; prothorace quam longiori duplo

latiori, in disco sat sequaliter sparsius vix fortiter nullo modo
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rugulose (ad latera grosse rugulose) punctulato, utrinque

latera versus late profunde impresso, lateribus ante medium
profunde 2-emarginatis, angulis posticis fere nullis; elytris

fortiter sat crebre (quam P. camosai, Baly, vix minus crebre)

punctulatis, interstitiis subaequaliter sat fortiter (fere ut F.

carnoscB sed paullo minus fortiter) verrucosis. Long. 4^,

lat. 3;V lines.

In most respects resembling P. carnosa, Bal}-, but with the

disc of the pronotum distinctly less closely, much more finely and

not at all rugulosely punctured and very much more nitid, and

the sides of the pronotum bearing a large and deep (but not

sharply limited) impression, the general form a little less strongly

convex, and the verrucse of the elytra somewhat less coarse and

close, so that they do not so much obscure the puncturation.

Compared with cotivexa, Blackb., this species is very much less

convex (viewed from the side), with the discal puncturation of

its pronotum very much less close and its elytral verruc^e very

much less obscuring the puncturation. The very nitid surface of

its pronotum, which 'is due to the absolutely non-rugulose and

comparatively sparse character of the puncturation, distinguishes

it T think from all its near allies.

W. Australia; taken 1)} Mr. E. Meyrick.

P. POROSA, Er.

The form of the prosternum in this species is liable to a certain

variation. In some specimens the sulcation of its hinder portion

continues forward to much beyond the middle of its length, but

even in those specimens the convex front part is longer than in

the species having their prosternum of the normal form.

P, Cassiope, sp.nov.

9. Ovata; sat nitida, minus convexa (e latere visa quam P.

irrorata, Clip., vix magis convexa); pallide llavo-testacea,

elytrorum puncturis nonnullis ;his in parte laterali positis)

nigris; capite crebre subtilius punctulato; antennis quam
corporis dimidium vix brevioribus; prothorace (juam longiori
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ut 11 ad 5 latiori, in disco ut caput (ad latera grosse vix

confluenter) punctulato, utrinque latera versus late profunde

impresso, lateribus leviter bisinuatis, angulis posticis rotun-

datis; elytris subfortiter minus crebre (quam /-*. irroratce,

Chp., paullo magis fortiter, sat multo minus crebre)

punctulatis, interstitiis nonnullis leviter verruciformibus
;

prosterno inter coxas baud sulcato. Long. 4, lat. 3 lines.

The non-sulcate prosternum separates this species from all

others of the group except porosa, Er., with which it certainly

does not seem allied in any other respect. Nor do I believe that

the absence of the prosternal sulcus is a constant character. If

I am right in this opinion, specimens in which the sulcus is

present must be placed in my tabulation beside irrorata, Chp.,

(where the species seems much more at home). It is very distinct

from irrorata by inter alia the less close and evidently stronger

puncturation of its elytra, which on the front part of the sub-

sutural region is very much less close.

W. Australia.

Group ii.

This small aggregate consists of species that agree in the

puncturation of their elytra beina' non-seriate and the lateral

outline of their prothorax non-sinuous, but whose great diversity

in respect of other characters shows them to be an accidental

assemblage of aberrant forms of Paro2)sis. Some of them are

among the least, others among the most, strongly convex species

of the genus ; some among the most brightly coloured, some

among the most obscure; some among the most, some among the

least, strongW sculptured.

Twenty-eight names seem to be all that have been applied to

members of this group (/^ ^:»erp^ea^a, Chp., being excluded as I

have already—P.L.S.N S.W. 1897, p. 186— dealt with it as

having been wrongly referred hither by its author). Of these

only two appear to be synonyms (viz., Ati'opos, Stal, and biplagiata,

Bohem., apparently synonyms of itnmaculala, Marsh.). There

are seven species {suspiciosa, Baly, pedestris, Chp
,
glohata, Chp.,
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rubeola, Chp., siibovalis, Chp., oblonga, Clip., andJoraminosa, Clip.)

which I am satisfied that I have not seen, and which are not

sufficiently described to allow of my placing them in my tabula-

tion of the group.

There thus remain nineteen already described species known

to me, and to these I have to add six new species, making twenty-

five, which will be found characterised in the following tabulation.

As far as my observation goes this group contains an unusually

large proportion of rare species—-indeed, I know of only one (/*.

immaculata, Marsh.) which can be called common and somewhat

widely distributed. These insects are for the most part of firm

texture and but little liable to change in form or colour after

death. F. hmnaculata, Marsh., is the only one that I have found

to be subject to much variation, Maii}^ of the species are more

or less brightly coloured. It will be observed that in the tabu-

lation of this group I have made a good deal of use of colour and

markings as furnishing specific characters. I have done so

because by that means I am able to include in the tabulation

several species not known to me in nature, and which otherwise

I should have had to omit; but I have satisfied myself that the

species in question are not at all likely to be variable in respect

of the particular characters of colour that I have made use of :
—

A. Elytra with coarse confused punctures interrupted

on a large common area.

B. Colour metallic brassy ccraria, Chp.

BB. Colour not metallic,

C. Form viewed from the side but little convex

(almost as in P. Intacta, Newm.) _^;ic«(, Oliv.

CC. Form decidedly more convex.

D. External half of elytra more or less closely

and evenly punctulate (more or less as in

picea) immaculata, Marsh.

DD, External half of elytra very sparsely and

irregularly punctulate semipunctata, Chp.

AA. Elytra with confused punctures interrupted on

raised spaces of colour different from that of

the derm.

B. Elytra with regular rows of isolated raised spaces Echo, Blackb.



188 REVISION OF THE GEXUS PAROPSIS,

BB. The raised spaces on the elytra not seriate anomala, Blackb.

AAA. The interruption (if any) of the elytral punctu-

ration neither raised blotches nor a single

common area.

B. Disc of elytra with a sharply defined coloured

pattern.

C. The elytral markings consist of numerous

small spots paler than the general surface.

D. Pronotum with numerous black spots (size

large, 5 lines long or more) fulvoguttata, Baly.

DD. Pronotum not variegated with black (size

much smaller) Polyxo, Blackb.

CC. The elytral markings consist of smoky brown

or blackish areas longitudinally alternated

with testaceous.

D. The testaceous areas are 5 narrow vittae (of

which 4 reach the base of the elytra) hiimncticoUh, Chp.

DD. The discal testaceous blotches on the elytra

are of irregular form, and do not reach

the base mubrata, Chp. (?)

CCC. The elytral markings not as in the preceding

aggregates.

D. The pronotum without markings Stdli, Chi^.

DD. The pronotum marked with well defined

black spots.

E. The elytral markings consist of more or

less abbreviated longitudinal black lines nitidissima, Blackb.

EE. The black portions of the elytra more or

less transverse.

F. The elytral markings include a black V hastata, Chp.

FF. No elytral marking resembling a black

V Selene, Blackb.

BB. Elytra without any well defined discal pattern,

C. Legs with a sharply defined pattern of con-

trasted black and yellow (size large, long.

5^ lines or more) Circe, Stal.

CC. Legs unicolorous or nearly so, or merely with

femora somewhat darker than tibiae.

D. Form not nearly convex enough for the out-

line (viewed from the side) to be a semi-

circle.

E. Elytral puncturation strong (not less so

than in hipnncticollis, Chp.).



BY REV. T. BLACKBURN. 189

F. Elytral puncturation quite coarse, inter-

stices distinctly convex Philomela, Blackb.

FF. Elytral puncturation by no means

coarse, interstices flat.

G. Form (viewed from the side) fully as

convex as in immaculata, Marsh.

H. Disc of pronotum extremely closely

and evenly punctulate Waterhousei, Baly.

HH. Disc of pronotum very much less

closely and evenly punctulate contractu, Chp.

GG. Form (viewed from the side) much
less convex conjungeni^, Blackb.

EE. Elytral puncturation notably less^strong.

F. Elytra unicolorous or nearly so (except

suture tending to be dark).

G. Ventral segments unicolorous or

nearly so palmensis, Blackb.

GG. Ventral segments variegated with

testaceous and black in strong

contrast ahdominalis, Chp.

FF. Elytra with conspicuous (though not

sharply defined) smoky - black

blotches semifumata, Blackb.

DD. Form so strongly convex that the curved

outline (viewed from the side) is at least

a semicircle.

E. Disc of pronotum all but punctureless mimula^ Blackb.

EE. Disc of pronotum closely and evenly

punctulate.

F. Suture concolorous with the general

surface hemisphcerica, Chp.

FF. Suture black globulosa, Chi^.

P. ^RARIA, Chp.

I have not seen an authentic type of this species, but have

before me two female specimens from the neighbourhood cited as

its habitat which agree perfectly with the description. A male

Paropsis (also from tropical Queensland) in my collection is

probably conspecific, but may possibly be distinct; the colour is

less distinctly greenish, and there are scarcely any punctures
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on the elytra except on the extra-diseal portion, so that the

common scarcely punctured space includes nearly the whole elytra.

P. IMMACULATA, Marsh.

Dr. Chapuis considered this name a synonym of picea, Oliv.,

but I cannot agree with him. He does not say that he has seen

the type of picea, and I have before me specimens that agree

very w^ell with Olivier's description, and with which iinmaculata

is certainly not identical. These specimens (which are females)

are distinctly larger than females of immaculata (of which I have

an example that has been compared with the type specimen), and

are much less convex longitudinally {i.e., viewed from the side).

If they do not represent picea, Oliv., they are an und escribed

species, but I should not be justified in giving them a new name,

as I could not specify any definite character to separate them

from j^J^ce(X. It is true that Olivier calls ^ncea " hemisphaerica,"

but having regard to that author's use of the term for other

Paropses I do not think that it connotes more than that the

insect is somewhat circular in form and is convex absolutely (not

necessarily as compared with other Paropses, of which Olivier

apparently had only a few before him).

According to Chapuis, P. Atropos, Stal, and blplaglata, Bohem.,

are also synonyms of picea, Oliv. As regards Atropos the descrip-

tion is so insufficient that it is only with hesitation one can say

that it refers to either picea or iramaculata, and to decide which

of them it refers to is hopeless without inspection of the type;

but the point is not an important one, as both those names are

anterior to Atropos. Biplagiata is an easily recognisable insect

which in my opinion is rightly regarded as a variet}^ of immacu-

lata.

P. Echo, sp.nov.

^. Late ovata; sat convexa (e latere visa quam P. semipunctata,

Chp., paullo minus convexa); minus nitida; rufo-brunnea,

testaceo piceoque variegata; capite insequali, subtilius crebre

punctulato; antennis quam corporis dimidium sat brevioribus;

prothorace quam longiori ut 7 ad 3 latiori, antice crebre
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fortiter (postice sparsius subtilius, ad latera grosse rugulose)

punctulato, subinsequali, lateribus sat fortiter arcuatis,

angulis posticis imllis ; elytris crebre subfortiter confuse

punctulatis, verrucas sat magnas leviter elevatas testaceas

sparsissime punctulatas (his lorigitudinaliter 10-seriatim dis-

positis) ferentibus. Long. 5, lat. 4 lines.

This species is distinct from its congeners of the same group

by the presence on its elytra of regular rows of comparatively

large well defined verrucae. The subscutellar row is very short;

the 2nd almost entire, interrupted near the middle and containing

about 8 verruca?; the 3rd entire and containing about 15 verrucas;

the 4th much interrupted, of about six verrucse; the 5th, 6th,

7th, 9th and 10th much like the 3rd; the 8th much like the 4th.

The ground colour of the upper surface is red-brown, the pronotum

with 3 feebly marked piceous vittae, the margins and verrucae of

the elytra testaceous. The under surface is obscure testaceous

with the metasternum piceous in the middle ; the legs are

testaceous.

N. Queensland.

P. ANOMALA, Sp.nOV.

(J.
Subcircularis; parum convexa (e latere visa quam P. niorio,

Fab., vix magis convexa); sat nitida; rufa, flavo piceoque

variegata; capite crebre subtilius punctulato; antennis quam
corporis dimidium paullo brevioribus

;
prothorace quam

longiori ut 16 ad 7 latiori, quam caput in disco (ad latera

grosse nee confluenter), paullo fortius sparsius punctulato,

utrinque latera versus late profunde impresso, lateribus sat

arcuatis, angulis posticis rotundatis; elytris fere ut pronotum

(sed minus crebre) ponfuse punctulatis, areis magnis late

flavis laevibus ornatis his (aliis elongatis, aliis circularibus)

leviter elevatis et puncturis lineatim confertim dispositis

marojinatis. Long. 54, lat. 44 lines.

The style of markings on the elytra of this species distinguishes

it at once from all other Paropses known to me. The markings

consist of large (and small intermingled with them) bright yellow

unpunctured spaces, most of which are outlined on all their
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margins by a very conspicuous row of very closely placed punc-

tures, and are raised above the general surface. The extremely

intricate disposition of colours is difficult to describe clearly.

The head and pronotum are yellow, with the sutures and margins

narrowly red. On the head is a large piceous blotch (shaped

like the letter m) standing on the clypeal suture, and there is

another very similar blotch (but much larger) standing on the

base of the pronotum, while a large piceous blotch shading off

into reddish lies on either side somewhat within the lateral

margin. The scutellum is yellow. The faintly raised yellow

blotches are as follows on each elytron (exclusive of some blotches

which are neither raised nor margined) :—4 along the base

running hindward (the middle 2 much shorter than the others);

a large V with its angle close to the sutural apex, one of its

extremities near the lateral margin about its middle, and the

other extremity near the suture considerably behind its middle;

2 much smaller spots within the V; and 3 placed (of which one

is very elongate-oval and placed longitudinally near the suture,

one much shorter but oval and placed somewhat farther from the

suture and nearer the front of the elytra, and one nearly round

placed still farther fi'om the suture and opposite the middle of

the first named of these 3 blotches) in the space between the

basal blotches and the V. Of the yellow markings on the elytra

those which are not raised or outlined by a row of punctures are

2 spots close to the base, one near the middle of the lateral

margin and the whole of the lateral margin itself. The suture

also is faintly yellow. On the under surface and legs red and

yellow shade off into each other very intricately. The antennee

are yellowish at the base, becoming piceous towards the apex.

The colour of the punctured portions of' the elytra is red-brown.

N.S. Wales (Rope's Creek). In Mr. Masters' collection.

P. PoLYXO, sp.nov.

(J.
Ovata; modice convexa; nitida; testacea, elytris nonnihil

rufescentibus plagis (his haud elevatis) albidis ornatis,

antennis apicem versus infuscatis ; capite prothoraceque
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subtiliter sat crebre piuictulatis; hoc ad latera magis fortiter

punctulato, quam longiori fere ut 14 ad 5 latiori, a basi ad

apicem modice subarcuatim angustato, utrinqiie latera versus

impresso, angulis posticis obtusis; elytris sparsius sat sub-

tiliter (quain prothorax multo minus subtiliter) confuse

punctulatis. Long 4, lat. 3 lines (vix).

A species of very pallid "washed out" appearance. I know-

no other Paropsis in the least resembling it in colour and mark-

ings. The elytra are of a pale reddish-testaceous colour, bearing

numerous sharply defined (but owing to the pallor of the ground

colour not very conspicuous) round whitish spots which differ

much inter se in size. These are arranged as follows :—A row of

about 10 spots near the suture and a similar row near the lateral

margin; another somewhat similar row (but with only about 6

spots owing to a wide gap in front of the middle) about the middle

of the disc; a single large spot between the last-mentioned row

and the submarginal one. The lateral margin of the elytra is

very pale testaceous. The antennte are scarcely half as long as

the body. I have both sexes before me. The female scarcely

differs from the male externally except by the usual tarsal

distinction and its slightly more convex form.

N.8. Wales; Richmond River (Mr. Lea).

P. Selene, sp.nov.

9. Subcircularis; valde convexa (e latere visa quam P. Circe,

Stal, vix minus convexa); nitida; nigra, capite obscure rufo-

notato. prothorace rufo (hoc nigro-notato), elytris rufo-

notatis, antennarura basi rufa; capite leviter minus crebre

punctulato; prothorace quam longiori ut 13 ad o latiori, in

disco fere Isevi, ad latera subfortiter nee confluenter punc-

tulato, lateribus subrectis a basi ad apicem sat fortiter con-

vergentibus, angulis posticis obtusis; elytris in disco subti-

liter sparsius confuse (in parte laterali grosse) punctulatis.

Long. 4, lat. 34 lines.

The extremely strong contrast between the very coarse punc-

turation of the lateral margins and the very fine puncturation of

13
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the rest of the surface of the elytra furnishes a good character in

this species. The black markings of the pronotum consist of two

large spots placed transversely on the disc. The red markings

on the elytra are : the strongly punctured marginal part, which

at the sutural apex gives off a vitta; this vitta, which at first

bends away from the suture and then runs parallel with the

suture (at a little distance from it to considerably beyond the

middle of the elytra) and there turns abruptly outward, ending in

a dilatation partly encircling the scarcely defined humeral callus;

a curved fascia which leaves the lateral red stripe somewhat

behind its middle and runs obliquely hindward to join the sub-

sutural vitta somewhat in front of its apex (the two vittee and

their connecting fascia thus enclosing a black blotch near the

apex of the elytra). The antennae of the type are broken, but I

judge them to have been when entire about one-half the length of

the body. The colouring and markings of this species are sug-

gestive of species in Group v. [P. heata, 7Hera, octomaculata, &c.),

from which its very much more convex form and non-seriate

elytral puncturation at once distinguish it.

N. Queensland; sent by Mr. Masters.

P. Philomela, sp.nov.

(J.
Sat late ovata; minus convexa (e latere visa quam P. im-

maculata, Marsh., vix minus convexa); nigra, supra (caf)ite

posticescutelloquenigris exceptis)brunneo-testaceo, elytrorum

parte laterali dilutiori, antennis basin versus tibiis tarsisque

plus minusve rufescentibus; capite confertim subtilius punc-

tulato; antennis quam corporis dimidium parum longioribus;

prothorace quam longiori ut 5 ad 2 latiori, in disco confertim

subtilius (ad latera grosse vermiculatim) punctulato, utrinque

latera versus late indeterminate impresso, lateribus sat

arcuatis, angulis posticis rotundatis; elytris confuse fortiter

rugulose sat crebre minus aequaliter (fere ut P. maculatce,

Marsh., sed sine verrucis definitis), punctulatis
;
prosterno

inter coxas haud (vel in parte postica sola) sulcato. Long. 5,

lat. 4 lines.
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This species is readily recognisable among those of the present

Group by the coarseness and riigulosity of its elytral sculpture.

The convex interstices of the punctures are of various sizes and

dispositions, but they are not of the isolated character that would

entitle them to be called verruca3.

Tasmania (Mr. A. Simson).

P. SEMIFUMATA, Sp.nOV.

(J. Ovata; sat nitida: minus convexa (e latere visa quam P.

immaculata, Marsh., multo minus con\exa); rufo-testacea,

elytris pallide brunneo-testaceis (his plagis fumicoloribus et

puncturis nigricantibus indeterminate ornatis), antennis

apicem versus infuscatis; capite subtilius confertim vix sub-

aspere punctulato; antennis quam corporis dimidinm brevi-

oribus; prothorace quam longiori paullo magis quam duplo

latiori, in disco subtilius insequaliter subacervatim (ad latera

grosse subconfluenter) punctulato, lateribus leviter arcuatis,

angulisposticis superne visis subrectis; elytris confuse subtilius

minus crebre (fere ut P. hemisphcerica, Clip.) punctulatis,

areis Isevibus nonnullis longitudinalibus irregularibus ornatis,

interstitiis subtilissime vix (parte laterali grosse in?equaliter)

punctulatis. Long. 3i-3|^, lat. 2i-2| lines.

5. Antennis paullo brevioribus.

This species is notable among its allies by the presence on the

elytra of feebly defined unpunctured spaces of an unusual shape.

When present these spaces are usually in the form of distinct

continuous vittee, but in the present insect they are somewhat

oblong and very indistinctly limited spaces so placed as to look

like detached pieces of vittse.

N.S. Wales (Lea, &c.; taken at Richmond River, &c.).

Appendix.
^

P. EXCisiPENNis, sp.nov. 8at late ovalis; sat convexa; minus

nitida; pallide testacea, elytris pone medium in disco in-

determinate sanguineo-tinctis; capite dupliciter (crebre sat

fortiter et crebre subtilissime) punctulato; prothorace quam
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longiori ut 7 ad 3 latiori, fere ut caput (sed ad latera multo

magis grosse et hie impresso) punctulato; elytris ad latera

ter emarginatis (partium emarginatarum finibus obtuse angu-

latis), subseriatim (serierum numero circiter '20) fortiter

punctulatis; antennis brevibus, apicera versus sat compressis;

prosterno inter coxas longitudinaliter leviter impresso.

Long. 2 J, lat. If lines.

This remarkable Paropsis differs from all others known to me

by the peculiar outline of its elytra. This is laterally prominent

immediately behind the shoulder, then concave to about the end

of the front one-third of the whole outline, where it is obtusel}^

angularly prominent, then concave again to somew^hat beyond.

the middle of the whole outline, where it is again angularly

prominent, then slightly concave to the apex. Although the

puncturation of the elytra is far from being regularly seriate

throughout, it is so on the greater part of the disc, and therefore

this species ought to be placed (since its elytra are non-verrucose)

in my Group iv. (and also it falls in Chapuis' Groupe iv., although

the characters of that group are not altogether identical with

those of my GroujD iv.). In my sul^division of Group iv.

(P.L.S.N.S.W. 1896, p. 643) it must be referred to Subgroup i.,

from all the previously described members of which it differs by the

" strongly marked character " (placing it in the subgroup) being

the remarkable outline of the elytra.

W. Australia.

Erratum.

P.L.S.N.S.W. 1896, p. 640, line 3~For perparvula, Chp.

read perparvula, Clk.

[Printed off August 5th, 1901.]



P.L.S.NS W I 901. PI. 1

H0 t»l

Acacia Dorothea, t?.^/?. '^J'^r' /////.





P.L.S.N.S.W., 1901. PL. II.

AUSTRALIAN MOLLUSCA.





PLS. NSW 1901.

PLAN
showing some of the chief evidences ofglacial action

NEW SOUTH WALES

MSTowiLseiid
7260'

"•..,"<

,/''

M^Kosciuskc
and Trig' Star.cr

7328^

>^"".tes

M'^Etheiidge

LaJce May ^ J^^'^^^''^^
""" ""«

to ^erferm/nd/.

TlK'Porislier

The RnmshoiK
6B00"





PL.SH.S.W 1901.
^

PLAJV
Showing the glacial moraine and striated pavements

near the head oF the Snowy River

about \i miles N by E from

Mount Kosciusko
^

SCALE OF CHAINS Ci^

INDEX

I

' \> n Phyllites and thin quartzites,

I J probably Ordovician or Cambrian

rr ^ Granite slightly gneissic

Moraine, probably Fbst-Pliocene

Longitudinal Section on line A.B.
(nc, 2)

Section on line C. D. across lower end oF Moraine
showing amount oFerosion by creek since close oF
latest glaciation \/iz. about S Feet in depth oF Moraine
andan addftioha/ 10 Feet oF s/ate rock (PhyHite)

(nc. 3)





P.L.S N.S.W 1901.





= L.S. NSW. 1901

« .1

Geological Section from Cooma to MT Kosciusko

ind/Shales f\~:'\Cran/te '

^
l[

^]

"V

SEA LEVEL

/iglitiy ffneissic \





P.L.S.N.S.W. 1901.

PHOTO E. F. PITTMAN.

ROCHE MOUTONNEE OF GNEISSIC GRANITE.





PLS.N.S.W 1901

PHOTO, E. F. PITTMAN.

STRIATED BOULDER OF QUARTZITE.





PL.S.N.S.W. 1901.

GROOVED AND STRIATED BOULDER OF QUARTZITE.





'.L.S.N.S.W. 1901.

GROOVED PAVEMENT OF GNEISSIC GRANITE ; LAKE ALBINA, KOSCIUSKO ; AND LARGE STRANDED GRANITE ERRATICS

IN THE BACKGROUND.
PHOTO, E, F. PITTMAN.

RELIC OF A LATERAL MORAINE NEAR TOWNSEND'S PASS KOSCIUSKO.
PHOTO, T. W. E. DAVID.





'.L S,N S W. 1901.

c ,
4 ^y 4

r
\

\
tA. • '

« :$^_

IBRIO (MYCOBACTERIUM) DENITRIFICANS.





197

NOTES ON THK BOTANY OF THE INTERIOR OF
NEW SOUTH WALES.

By R. H. Cambage, L.S.

Part III.

(P]ate xii.)

The following notes refer to the country extending from Mudall

Station, on the Bogan River, to Euabalong, on the Lachlan :

—

Soon after leaving the river some of the West Bogan scrub

clearing is noticed, and it is found that most of the White or

Cypress Pine, Callitrifi robusta, has been destroyed by ring-

barking. It seems very doubtful whether this is a wise action,

as there is apparently no timber left to adequately take its place.

The result of several 3^ears of enquiry has led me to believe that

if a vote were taken throughout the western district as to which

is the most all round useful timber there, the verdict would be

in favour of Cypress Pine; though at the same time there are

settlers who destroy it for fear of scrubs being formed by the

seedlings. Unfortunately it covers large tracts of country between

the Bogan and the Lachlan, much to the injury of the sheep-

breeder, for not only does it prevent the growth of grasses, but

affords shelter for vermin. Still it does not by any means become

a nuisance everywhere it grows, and it is questionable whether

in some instances it would not be better to give up certain areas

solely to the Pine for the sake of the timber, as these areas are

often almost useless for sheep. There is one quality which this tree

has to commend it, and that is, it does not throw out suckers no

matter at what stage it is cut down or ring-barked, so that it is only

in respect of quantityfrom seedlings that it is considered a nuisance.

It extends over a very large area, preferring the dry soil and

avoiding the damp river flats. It comes eastward till it reaches

U
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an elevation of about 1,500 feet above sea level, when it ceases,

though it is seldom plentiful above 1,200 feet. The timber is

used freely for fence posts and all kinds of buildings. It seems

to resist the white ants better than the Box timbers; but Mr.

Coles, of Gilgunnia, informs me that if a tree be ring-barked and

allowed to stand till dead, it is soon attacked if then cut down
and used; but if cut down green and allowed to season while in

a horizontal position, it offers much more resistance. The theory

advanced for this is, that the incisions made by ringbarking

afford a ready escape for the product which is required to keep

away the white ants, and the downflow is assisted by the vertical

position of the trees. I give these particulars, as any information

on the subject is useful; and if the treatment should be found

reliable it might possibly be of service in connection with the

attacks of the Teredo on the coast Turpentine, Syncarpia lauri

folia. As a firewood White Pine is not prized, because it burns

so rapidly. When first lighted it shows some similarit}^ to Budtha,

Eremophila Mitchelli, as both burn with considerable splutter, and

both are objectionable because they cover everything with soot

that comes within range of the fire. In other respects the

trees are quite dissimilar. It might be mentioned that there is

scarcely any western tree which does not make good burning

wood, but perhaps the favourites for cleanliness and slow burning-

are Myall and Yarran; while north of Cobar, where Myall does

not grow, Acacia excelsa (Ironwood) is considered one of the best

in these respects.

Between Mudall and Pangee Homesteads the following trees

and shrubs were noticed :

—

Geijera parviflora (Wilga), Pimelia

microcephala, Eremophila tnaculata (Wild Fuchsia), E. Mitchelli

(Budtha), Sterculia diversifolia (Currajong), Casuarina Camhagei

(Belah), Pittosporum phillyrmoides, Myoporum deserti (Dogwood),

Hakea leucoptera (Needlewood),Z)oc/o?ire<x sp.(IIopbush), Canthium

oleifolium, Heterodendron olewfolium (Rosewood), Apophylhim,

anomaiiun (Currant or Emubush), Fusa^ius acuminatus (Quan-

dong), Callitris robusta, Capparis Mitchelli (Wild Orange), Exo-

carpus aphylla.
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Flindersia maculosa (Leopard Tree) and Atalaya, hemiglauca

(Whitewood) are to be seen near MuUengudgery, on the railway

line, to the north of Mudall, which seems about their southern

limit, though they may possibly extend down the Darling River,

The Acacias are represented by A. Osioaldi (Miljee or Dead

Finish), A. dealhata (green variety), and A. homalophylla (YarranV

Just at starting, and near the river, A. pendida (Myall or Boree)

is f^rirly plentiful, and has been more so; but in travelling from

this point to the Lachlan via Nymagee, it is not seen again until

that river is reached, a distance by road of about 150 miles To

a Bogan River man the knowledge of this fact would at once

convey the impression, which is correct, that the country lying

between the Bogan and Lachlan Eivers along this route is not

made up of river plains, but is inclined to be scrubby, hilh^ and

dry. The country lying to the west of this road is of the same

nature, with no natural water conservation Before the days of

squatters and Government tanks, and in times of drought I do

not think any water could have been obtained between Bourke

and Condobolin via Cobar and Nymagee, except immediately

after a thunderstorm. The aborigines were assisted in their

journeys across this class of countr}^ by obtaining water from the

lateral roots of the Mallees, as mentioned by previous writers.

The species from which the chief supply was obtained is the Red

Mallee, Eucalyptus oleosa. In South Australia this tree is

sometimes called Water Mallee because the roots yield a consider-

able quantity of water. These, roots were cut into lengths,

and stood on end; the water would then at once begin to drip

out in exactly the same way as it does from the large vines known

as Supple Jack, which are found in the coast brushes. For the

information of those who have not had any experience in drinking

from these vines, it may be mentioned that after selecting one

about three inches in diameter it is not sufficient to simply cut it

in one place, as then only a little moisture would appear, but it

is necessary to make an incision above, or better still, to cut a

length of two or three feet right out. A bushman holds this up

and allows the water to flow straight into his mouth, so as to
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avoid noticing the woody taste which is in evidence if the water

is collected in a vessel and allowed to stand.

Mr. Surveyor E. A. Harris informs me that in the dry country

back from the Murray River the wild pigs break up the roots of

the Mallee, which are apparently their chief water supply.

At about 20 miles north of Mudall, and a few miles south of

Nyngan, is a clump of Acacia harpophylla (Brigalow), noticed in

1892,

The Eucalypts noticed were E. largiflorens, E. populifolia

(Bimble Box), E. intertcxta, E. Woollsiana, E. dumosa, E. oleosay

and E. rostrata (River Red Gum).

E. largiflorens was seen near the Bogan, and not again until

the Lachlan was reached.

E rosti^ata was not seen after leaving the Bogan, till it was

found on a creek at Pangee Homestead.

From Pangee to Nymagee, a distance of about 28 miles westerly,

there are :

—

Callitris rohusta, Exocarpus aphylla, Apophyllum

anomalum, Erenwphila MitcheJli, E. lo7iyifolia (Emubush),

Hakea leucoptera, Helichrysum Cunniyighamii, Geijera parvifloray

Heterodendron olecEfolium, Capparis Mitchelli^ Myoporum deserti,

Canthium oleifolium. Cassia eremophila, Fusanus acuminatus,

Celastrus Cunninghamii (a shrub with small pink fruits and

bitter leaves), Bossima sp. (without flowers), Sterculia diversifolia^

Beyeria vicosa, and Casuarina Camhagei.

Heterodendron olecefolium is known here and to the eastward,

towards Dubbo, both as Rosewood and Whitewood, the confusion

having probably arisen in the following manner :— Xorth of

Nyngan and around Bourke the tree known as Whitewood is

Atalaya hemiglauca; and the wood, which is not extremely hard

for a western timber, is white right through. It is seldom to be

found to the south of Nyngan, but the other tree, Heterodendron

olecefolium, is, and in young trees the wood is all white, while the

bark somewhat resembles that of Atalaya hemiglauca^ which

partly accounts for the confusion. In mature trees of Heteroden-

dron oleoifolium, which reach a height of 40 feet, with a diameter

up to 2 feet, the centre wood turns red, which suggests the name
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of Rosewood, and it is exceedingly hard, though not tough.

Near Nymagee I have known large trees of it called Ironwood,

owing to the hardness of the wood. Through having white wood

when young and red wood when mature, is another and probably

the chief reason why the tree has the two names of Whitewood

and Rosewood, for I found that on some holdings they are con-

sidered two species. On the Lachlan and about Trangie, on the

western railway line, are places where it seems to attain its

greatest size. The leaves are much in request for fodder, and if

the branches be lopped, young shoots will grow freely, giving the

tree a very pretty appearance, although generally it is by no

means an umbrageous species. Between Bourke and Cobar it is

seldom much more than a shrub, with pale glaucous leaves, and is

one of the plants known as Blue Bush, though on Gundabooka

Station I have heard it called Rose Bush as well. The species

extends at least as far south as the Murrumbidgee, generally

growing on good soil and avoiding rocky situations. Its aboriginal

name on the Lachlan is Beernan, and towards the Bogan it is

Ruba.

The Acacias noticed between Pangee and Nymagee were :

—

A.

ho/nalophylla, A. Oswaldi, A. hakeoides, A. decora, A. doratoxylon

(Currawong), A. coUetioides (Pin Bush), A. Burkiitii, and A.

amblygona, A. Cunn., a dwarf prickly species growing near

Nymagee.

The Eucalypts seen were :

—

E. rostrcUa, only close to Pangee,

E. 2^opidifolia, E. Woollsiana, E. intertexta, E. oleosa, E. dumosa,

E. viridis, E. sideroxyloii, E. tereticornis, var. dealbata, and one

tree of Ironbark Box found on a slate ridge among E. sideroxylon

and E. Woollsiana. The Ironbark Box is the tree which has the

appearance of being a hybrid between E. sideroxylon the Iron-

bark, and E. Woollsiana, the Box. Just north of Nymagee is a

hill of considerable geological interest, one side being Silurian

slate, and the other a porphyry and granitic rock. On the slate

side is Eucalyptus Morrisii, a mallee 8 or 10 feet high, but it is

seldom found on the other side, where instead there is E. terti-

cornis, var. dealbata. All through I have noticed that the former
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prefers a sedimentary formation, and the latter is strongly repre-

sented on an igneous, though they are not absolutely restricted

to either. I have never seen E. Morrisii growing east of a line

joining Girilambone, Nymagee, and Euabalong.

A few trees of Acacia irnplexa, Benth., (Hickory) were found

on the top of the igneous hill. This is the most north-westerly

locality in which I have found this species. It was next seen at

a point about 80 miles south-easterly from Nymagee, towards

Trundle, and here again it was on the top of a hill composed of

igneous rock, a very fine granite, there being not more than

half-a-dozen trees. The question suggested by the position of

these isolated representatives of a species which is known tO'

extend southerly through New South Wales and Victoria, is

whether these trees have once been more plentiful in the

north-west and have been reduced by geological and climatic

agencies, or whether they are only now finding their way out in

that direction. Judging from the surroundings I incline to the

former suggestion, but the solution of the question seems full of

interest to both botanists and geologists.

Casuarina quadrivalvis (Mountain or She Oak), with cones 2|-

inches long, was also noticed on the igneous hills. Also Exocarpus

Gupressi/ormis, LabilL, (Native Cherry), and now seen for the first

time in coming from Bourke. Other trees growing around were

Eucalyptus sideroxylon and Acacia doratoxylon. Tecoma australis

(Bignonia) was found still flowering early in June. The aboriginal

name for this climber is Geewong.

From Nymagee to Wirlong Copper Mine is about 15 miles

south-westerlj'-, and near the road the following trees and shrubs

were noticed :

—

Callitris robusta, Hakea leucoptera, Heterodendron

olecefolium, Apophyllum anotnalum, Capparis Mitchelli, Geijera

parmflora, Cassia ereinop)hila, Dodoncea sp., Berlya Curininghamii

(Broom Bush), Ftisanus acuminatus, Sterculia diversifoliay

Eremophila Mitchelli, E. longifolia, and Eriostemon difformis, A.

Cunn., a shrub with short leaves and pretty white terminal

flowers. Only a few flowers were found in June, but the plant

is in full bloom in August and September, and is then a most
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attractive little shrub. After passing the six-mile gate there

were PiUospo7'icm philli/rceoides, Exocaiyus aphylla, Casuarina

quadrivalvis, Melaleuca lincinata, R.Br., (Tea Tree), Canthium

oleifolium (at the 12-mile tank), Casuarina Cambagei, Bossuaa

sp., Triodia irritans, R.Br., (Spinifex), and Myoporum deserti.

The Acacias included A. Oswaldi, A. hakeoides, A. homalophylla,

A. Burkittii, A. decora, A. calamifolia, iSweet, A. doratoxylon, A.

aneura (Mulga), and a very little of a plant like A. undulifblia,

Frazer, but as neither flowers nor pods were found it is impossible

to speak with certainty.

A few trees of what is probably A. rigens, A. Cunn., were seen,

but as only very young flowers were obtained the identification

is not certain.

One tree of Acacia aneura was seen soon after leaving

Nymagee, and half a dozen more at about 11 miles, so that the

species is not very well represented in this locality.

A. ccdairdfolia grows about here with one stem for only a few

inches, then spreads into half a dozen with fairly smooth grey

bark. Height up to 12 or 15 feet, and quite as broad across the

top. The leaves are needle-shaped with slightly curved points.

On first catching sight of the trees it is noticed that small bushes

have much the appearance of A. Burkittii, but the latter always

assumes more of a shrub-form with thin stems, growing in

patches, and its appearance would suggest the name of Broom

Bush.

The Eucalypts seen were E. pojndifolia, E. intertexta, E. oleosa,

E. dumosa, E. viridis, E. sideroxylon, E. Morrisii, E. tereticornis,

var. dealbata, E. WooUsiana, and E. uncinata. E. sideroxylon

had not ceased flowering in the Nymagee district early in June.

Around Nymagee E. intertexta is burnt considerably for charcoal,

and seems to be the chief tree used for that purpose. It is known

by some as Gum, and by others as Yellow Box.

Soon after passing the 12-mile tank a small patch of very

narrow-leaved malleewas noticed, which upon investigation proved

to be Eucalyptus imcinata, Turcz. The fruits were unusually

small, but, together with the flowers, are otherwise identical with
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specimens recently collected in South Australia, and kindly

identified for me by Mr. J. G. Luehmann, F.L.S., Curator of the

National Herbarium, Melbourne. In a previous paper (Part i.)

it was mentioned that only four species of mallee were noticed

between Bourke and Condobolin, but the identification of E.

2incinata makes five. The species probably extends to the south-

west from the point where it has been found. It has not previously

been recorded so far east in New South Wales, and appears to

have been known to exist chiefly in the south-west corner of the

State.

Owing to their narrow leaves, E. uncinata and E. viridis

might easily be confused in the distance, but a comparison of

fruits or flowers enables the observer to readily separate them.

The fruits of the former are somewhat like those of E. oleosa on

a small scale, and both have the peculiarity of holding part of

the style in position long after the rest of the flower has fallen.

The top of the style is eventually broken ofi'; the split base still-

remaining is then seen as three or four protruding valves. But

these two species would rarely be confused when seen growing,

owing to the great difference in the size of their leaves, those of

E. oleosa beinsf larsje beside those of E. micinaia. In most

Eucalypts the stamens stand out fairly straight when the flow^er

is fully developed, but a characteristic of E. icncinata is that the

filaments are slender, and seem too weak to straighten out, the

alternative being that to a great extent they retain the angles

which are formed before the anthers are released from the calyx.

The Wirlong Copper Mine is situated among some hills made

up of slate and crushed porphyry, and growing around are

Casuarina quadrivalvis, Helichrysvm Cun^iinghamii^ Phehaliu^n

glandulosuin, Eremophila latifolia, Eriostemon diformis, Cryp-

tandra amara, Sm., Tecoma australis with narrow leaves, Beyeria

viscosa, Eucalyptus sideroxylon, E. viridis, E. Morris'ii, and E.

tereticornis, var. dealhata. This last-named tree grows here some-

times in mallee form, spreading out from one root into 8 or 10

thin stems.
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An interesting shrub was found on the top of the highest hill

to the north of the mine, and appears to be a variety of Correa

speciosa, Andr. It bears whitish-green flowers half an inch long,

each having four connate petals, giving the flower a tubular

form. The eight stamens are arranged so that there is one

extending along the centre of each petal, and one at each angle

formed by their adhering edges, the internal appearance of the

flower resembling a partially opened umbrella. This plant was

never seen by me in any other part of the western district, though

probably it is to be found there.

South of the mine, and along the south boundary of portion

M.L.4, parish Jamieson, is an Acacia growing as little trees 8 or

10 feet high, with narrow viscid leaves No pods were to be

seen, and the flowers, which were only just forming in June,

appeared in their young state as almost sessile globular heads

arranged in pairs. The plant was not met with again, and the

incomplete specimens have not been identified.

Acacia a7nblygona was found on a hill to the south, and A.

excelsa to the south-west.

From the Wirlong Copper Mine to Gilgunnia is about 20 miles

in a general southerly direction, the formation consisting of

alternate slate and porphyry hills, and lowland made up from the

denudation of those elevations. The following trees and shrubs

were noticed :

—

Pittosporum phillyrceoides, Fusanus aciLniiuatus,

Casuarina Cambagei, 0. quadrivalvis (on a sandy ridge), Callitris

rohusta, Geijera parvijiora, Eremophila Mitchelli, E. longifolia,

E. latifolia, Melaleuca sp. (without flowers), Eriostenion difformis,

Apophtjllum anomalum, Capparis Mitchelli, Hakea leucoptera,

Heterodendron olecEfoliurn (with rather pale leaves), Exocarpits

aphglla, DodoncBa viscosa, var. attenuata, Bertya Cunninghaviii,

Templetonia sp. (without flowers), and Stercnlia diversifolia.

The Belah hereabouts has green branchlets, and not that pale

appearance commonly seen between Bourke and Cobar.

In this and many other places in the west there is a vine,

Ljjonsia eucalyptlfolia, which almost covers some of the large
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trees, and in time kills them. I do not at present know whether

this species produces yams like Parsonsia Paddisoni, Baker.

The Acacias seen were :

—

A. dealbata (green variety), A. homa-

lophylla, A. hakeoides, A. doratoxylon, A. Burkittii, a few trees of

A. aneura^ A. decora (growing on the porphyry formation), A.

rigens (?), and A. Osioaldi (locally known as Middy). At

Dandaloo, on the Bogan, an aboriginal name for this tree is

Currawawidgee. All through this district the Yarran is covered

with a mistletoe, Loranthtts jjendulus, Sieb.

The Eucalypts noted were :

—

U. Woollsiana, E. sideroocylon, E.

tei^eticoriiis, var. dealbata, E. Mori'isii, E. viridis, E. populifolia,

E. oleosa, E. intertexta, E. dumosa, and E. rostrata.

In travelling southerly and easterl}'- from Gilgunnia E. Morrisii

was never seen again.

The Ironbark {E. sideroxylon) continues as usual in the far

west to be of rather crooked growth, and it is seldom possible to

get more than one log from a single tree.

The only trees seen of the River Red Gum {E. rostrata) were

along the banks of Sandy Creek, near a Government tank. The

composition of the bed of this watercourse gives evidence that

the stream takes its rise in hills of granite somewhere away to

the westward. The fact of a Government tank being constructed

within ha,lf a mile of this creek, and in no way connected with it

for supply, demonstrates the fact that for the greater part of the

year it is a creek without water, like most of the western water-

courses. Early in May of 1899 I reached this spot one evening

with thirsty horses only to find both creek and tank dry, which

goes tu prove that a Government tank is not always a guarantee

of water, though as a matter of fact it generally is. On examining

the River Gums it was found that although the leaves and mature

fruits were typical, the buds showed a different operculum to the

usual form, for instead of being pointed and pinched in the

middle they tapered away evenly from the base to a rather blunt

ending, and were shorter than usual, having much the appearance

of some forms of E. tereticornis, var. dealbata. Though I under-
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stand that this form is not actually rare, still I have only

collected it on creeks, and have never noticed it on the trees

cjroNvino- near laro^e rivers.

In travelling through this part of the country, it is not long

before anyone interested in botany learns that the hills of sedi-

mentary formation are much more prolific in botanical specimens

than are those composed of igneous rocks.

Near Back Berdouba Station, about 6 miles north of Gilgunnia,

is a hill apparently of porphyry rising a few hundred feet above

the surrounding levels, and known as North Peak. The Eucalypts

on it are confined to E. populifolia and E. tKreticornis, var. deal-

hata, chiefly the latter, some of it growing as trees and some

spreading as mallees. Casuarina quadrivalvis is also found near

the top, with Acacia doratoxyion, Sterculia diversifblia, and

Canthium oleifolium; while climbing over them is Tecoma

au6tralis. Just at the base of the hill there are Callitris rohusta

and Acacia decora. All the above, with the exception of Cantliivtn

oleifolititn, may be expected on any porphyry hill throughout the

(xilgunnia district. Most of these hills are, therefore, fairly clear,

and generally they present a rounded form in the distance.

From Gilgunnia to Double Peak is about 23 miles southerly,

the formation being slate for 5 or 6 miles after which it is chiefly

weathered porphyry. Callitris rohusta is to be found all the

way, other trees and shrubs met with being :

—

Eremophila

Mitchelli, E. longifolia, E. latifolia, Hakea leucoptera, Casuarina

Camhagei, Cassia eremophila^ Apopliyllum anomalum^ Heteroden-

dron olecefolium, Geijera parvijlora, Dodoncea sp., Exocarjjiis

apltylla, Sterculia diversifolia, Eriostemon difformis, and Olearia

decurrens^ A. Cunn.

The Acacias were represented by A. iiomalophylla^ a little of

A. aneura, A. Oswaldi, A. decora, A. calamifolia, A. doratoxylon,

and A. Burkittii. Some few miles after leaving Gilgunnia a few

trees of Acacia excelsa were seen, and this is the most southern

point at which I have ever found the species, though it may
continue to the south-west.
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The Eucalypts observed were E. oleosa, E. dumosa, E. populi-

folia, E. intertexta, E. vlridis, and E. tereticornis, var. dealbata.

The latter is sometimes here called Applewood.

Mount Hope is about 10 miles south of Double Peak, and the

vegetation between these towns is much the same as that passed

through coming from Gilgunnia.

From Mount Hope to Euabalong is about 44 miles south-

easterly, and up till two years ago there was no water to be had

on the road between these places, and the stage had to be made

in one day. This gave one very little time to examine the inter-

vening country, consequently my notes are not as complete as I

could wish.

Some trees noted were Callitris robusta, Eucalyphts populifblia,

E. viridis, E. intertexta, and E. imcinata ; the last of these has

been only recently identified from some specimens which I had

put away. The fruits in this case are of normal size.

From about the 15- to the 21-mile posts there is a Mallee scrub

consisting chiefly of E. oleosa, and E. ditmosa, while here and

there through the scrub are trees of E. sideroxylon and E. inter-

texta. At about half-way to Euabalong is a ridge of sandstone

and conglomerate, probably Devonian, though no fossils were

found. From the foot of this elevation the mallee extends for

many miles growing among the sand accumulated from the wearing

away of the surrounding hills.

Just after passing the sandstone hill there is now a tank, and

growing near is a fair quantity of Mulga, Acacia aneiira, some

with fairly broad and some with very narrow leaves. I have not

seen this species east or south of this point, so that probably its

south-easterly limit is not far from here.

Acacia homalophylla, A. hakeoides, and A. triptera, Benth.,

were noticed at different points along the road.

Apophyllum anomalum, Tecoma australis, Casuarina Cambagei,

Cardamine hirsuta, Linn., and Triodia irritans were also noted.

Among the Mallee about here there is often a spreading Pine,

Callitris verrucosa, R.Br., which grows with a short stem and

branches out almost from the ground. The fruits are larger than
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those of C. robusto, and are covered with pimples or warts full

of a resinous substance. South of the Lachlan this tree is some-

times called Turpentine.

On looking over my specimens I find that, at about 10 miles

from Mount Hope, I collected a Mallee which so far has not been

identified, and may possibl}^ be undescribed. This makes six

species of Mallee noticed along the road from Bourke to Condo-

bolin. The leaves of this tree are narrow like those of E. viridis,

or E. nncinata. The fruits are shaped somewhat similar to the

large forms of E. viridis, but have the capsule deeply sunk. The

buds have a short, nearly hemispherical operculum. I have

collected the same species in the Ninety Mile Desert, South

Australia, but in neither instance w^as I able to procure flowers.

Towards the Lachlan are some large trees of Heterodendroti

olecefolium. Here Eucalyptus largijiorens is again found follow-

ing the river country, also E. rostrata.

Another tree growing on the river flats is Acacia salicina,

Lindl., (Cooba or Native Willow). It has a diameter up to two

feet, and is a most useful timber, being in request for cabinet

making and certain wheelwright's work Cooba appears to be

the aboriginal name for this tree, but there is a growing tendency

in the west to pronounce the name Cuba. There are other

cases of this change, notably in A. ho^nalophylla, now called

Yarran, but by the aborigines pronounced Yarreen; and again in

A. Cambagei, Baker, which is by the aborigines pronounced

Gidgea or Gidya, but very often now called Gidgee. A. salicina

has a considerable range, but is generally associated with river

country. Its most eastern locality recorded is the Page and

Hunter Rivers, east of Scone. This particular district, east of

the Dividing Range, is interesting in being the home of several

western species (already recorded by Messrs. Maiden and Betche);

among others which may be seen from the road are Acacia

hojrpophylla, (Brigalow) ; close to Scone, A. hoTnahphylla, at

Belltrees; Hcterodendron olecefoliutn, Geijeixi parvijlora, and large

trees of Acacia salicina, near the Page River. Probably a search

through the hills would reveal several others. The rock here is
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the same as that west of the range, which tends to show that

the geological formation is an important factor in the distribution

of species. Near here the Great Dividing Range, with its cold

heights, has not formed the usual barrier between the eastern

and western floras, for the Liverpool Range is lower than, for

instance, the New England Range, the Blue Mountains, or the

Monaro Range, the highest point on the railway line being only

a little over 2000 feet, as against 3000 and 4000 feet on the

other ranges. Therefore climatic conditions have probably also

assisted in the spread of these species.

Growing close to the bank of the Lachlan, near Euabalong, is

a tree with rough bark and long narrow leaves, and often known

as River Cooba to distinguish it from A. t^aliciua, with which it

is seen to have aftinities. It is A. stenophylla, and follows the

banks of the Lachlan for many miles, hanging ov^er the w^ater

among the Red Gums.

E. mdliodora, A. Cunn., Yellow Box, is now seen for the first

time. Out in the west this tree is generally found near the

rivers, though in the Bathurst and Orange districts it is also

growing on the hills; and even north-west of Parkes it extends

on to the hills south of the Bogan, though it is not so plentiful.

Along the river flats it is a handsome shade-tree with a pendulous

habit, and after being lopped often grows with increased beauty.

Evidence of this may be seen near Cootamundra, where for years

the leaves of this species have been used for the production of

a well known brand of eucalyptus oil. The bark of this tree is

sometimes smooth and white, while in other cases the trunk is

covered with a brown flaky bark, and often in old trees it is quite

rough near the butt. I have looked for some botanical difference

between the rough- and the smooth-barked forms, but have failed

to find any. Nor does this feature seem to be regulated by

<jlimatic conditions, as both kinds are found on the banks of the

Lachlan in a warm climate, and again on the cold hills around

Orange.

E. melliodora gives a good timber, especially for posts, and

where strength is required ; but being heavy and somewhat
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difficult to split, it is for these reasons often left alone. In

general it is not a tall tree, considering the diameter of the

trunk, which is often four or five feet. One constant feature of

this species is that the sap is yellow, and this is always the

bushman's test in cases of doubt, the investisjation beino- effected

by removing a piece of the bark. It is this yellow sap that gives

rise to the names of Yellow Box and Yellow Jacket.

Its flowers are rich in honey, as might be supposed from its

botanical name. It may not be generally known that in some

of the cold parts near Bathurst it sometimes becomes necessar}^

for the apiarist to travel his bees for flowers in much the same

way as the squatter has to travel his sheep for grass, and partly

because certain species of Eucalypts do not flower profusely every

year, but generally miss a year, and sometimes more. In such

cases a patch of flowering Yellow Box is sought, as this tree gives

the best results to the bee farmer. Next to this the White Box,

E. albens, is considered one of the best for honey.

E. melliodora has a wide distribution, but is much more

plentiful west of the Great Dividing Range than east of it,

growing on both igneous and sedimentary formations, though it

is rare on the Triassic,

In the Campbelltown and Illawarra districts E. Bosistoana,

F.V.M., is sometimes called Yellow Box, the local assumption in

some cases being that it is a coast form of E. melliodora, but, as

botanists know, the species is quite distinct. Generally where

E. Bosistoana is called Yellow Box the name is suggested bv the

colour of the wood.

Between the Bogan and the Lachlan via Nymagee the total of

the Eucal3''pts noted was

—

E. popidifblia, E. largijlorens, E.

sideroxylon, E. Woollsiana, E. intertexia, E. melliodora, E. rostrata,

E tereticornis var. dealbata, E. Morrisii, E. oleosa, E. dumosa,

E viridis, E. uncinala, a Mallee not identified, and one tree of

Ironbark Box.

The Acacias were represented by A. pendida, A. homalophyUa,

A. excelsa, A. aneura, A. doratoxylon, A. Osivaldi, A. hakeoides,
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A. decora, A. o?e(i^^6ato (green variety), A. Burkittii, A. calamifoUa,

A. triptera, A. amhlygona, A. salicina, A. stenophylla, A. colleti-

oides, A. rigens [P,, A. ii7ididifolia{f), and A. sp.

EXPLANATION OF PLATE.

Fig. 1.

—

Pittosporum x>hillyr<voides, DC. (Berrigan), Nymagee, N.S.W.

Fig. 2.

—

Eremophila longifoUa, F.v.M. (Emu Bush), Bourke, N.S.W.
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NOTES AND EXHIBITS.

Mr. D. G. Stead exhibited a beautiful preparation of coral

polyps collected at Shark Island, Port Jackson. Also some

aboriginal relics which he had discovered in December last, buried

in a cave at the top of a midden on the shores of Port Hacking.

Dr. C. MacLaurin exhibited a specimen of a " vegetable

caterpillar " (Cordycejjs) from New Zealand.

Mr. A- A. Hamilton exhibited botanical specimens of interest

for the identification of which he was indebted to J. H. Maiden,

Esq., F.L.S., as follows :

—

BcEckea caynpho^'cita, R.Rr.—Blackheath (A. A. Hamilton,

October, 1900). Described in the Flora Australiensis as having

fifteen stamens or more. The specimens exhibited were collected

from Medlow to Mt. Victoria, and have only five stamens.

Erechtites Atkinsoiiice, F.v.M.—Bulli Pass (A. A. Hamilton,

Februar}^, 1900). The localities previously recorded are Grose

River (R.Br.) and Blue Mountains (Miss Atkinson) [Flora Aus-

traliensis] ; and Blue Mountains to Queensland [Handbook of the

Flora of N.S.W.]. This exhibit establishes a southerly locality.

PultencEa mucronata, F.v.M.— Blackheath (A. A. Hamilton,

October, 1900). Localities previously recorded, Victoria and

South Australia [Flora Australiensis]; Southern Dividing Range

[Handbook of the Flora of N.S.W.]. Specimens of this plant in

the Sydney Herbarium are from Kiandra, and Mr. Forsj^th has

recently collected it near Tumberumba.

Caladenia filamentosa, R.Br.—Manly (E. Cheel & A. A.

Hamilton). Localities previously recorded, Mudgee (Woolls)

[Flora Australiensis] ; west of Dividing Range, from Warrah to

Boorowa [Handbook of the Flora of N.S.W.}

15
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Mr. Froggatt exhibited specimens of Idolothrips sjyecti^um,

Newm., the largest known Thrips. The insects are plentiful at

the present time among dead leaves, and can be obtained by

shaking dead bushes over a net.

Mr. R. H. Cambage exhibited a series of photographs, timbers,

and herbarium specimens in illustration of his paper.

Professor Tate contributed the following Note on the nomen-

clature of a Port Jackson mollusc. The Port Jackson Cingutina

J3razieri, Angas, has long resisted recognition, as it has generally

been assumed to be, or related to, C. spina, Crosse {Turritella), in

the Family PyramidellidcE. Mr. Hedley has now discovered

specimens which apply to the figure and diagnosis of the type,

but the generic position is to Tevebra ; and because Angas's

species-name is already in use in that genus, I apply in its place

the name of Mr. Hedley in recognition of his persistent effort

for a more correct classificatory position of the species. Terehra

Hedleyi, Tate, is remarkable for its glassy pellucidity and its

encircling ribs.

Mr. S. J. Johnston exhibited a collection of lizards procured

by Mr. A. E. Finckh of the Sydney University, on Lizard

Island, during his visit to the Barrier Reef in the early

part of this year. It comprised four species, represented by

about thirty-five specimens, namely, Lygosoma yardalis, Macl.,

L. peronii, D. k B., L. pectorale^ De Vis, and Gehyra variegata,

D. & B. Captain Cook and Sir Joseph Banks landed on the

island in August, 1770. They found that on the north-

west side it "abounded with lizards of a very large size,

some of which we took As we saw no animals

upon this place but lizards, I called it Lizard Island '' (^Hawkes-

worth. Vol. iii. pp. 194-195). Whether the specimens then collected

were ever described or recorded does not appear to be ascertain-

able. The four species now recorded are all represented by

animals of small size.
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The Rev. Walter W. Watts communicated the following

Note on Some Richmond River Tlepatics.

In response to a request made to me in May, 1900, I sent

about 60 specimens of Hepatics, collected on the Richmond

River, to Dr. E. Levier, of Florence. In December Dr. Levier

reported upon these, supplying the determinations of Dr. Stej)hani,

the distinguished specialist in this interesting family of Crypto-

gamic plants. As comparative!}^ little work seems to have been

done with the Hepatics of New South Wales, I beg, for purjDOses

of record, to submit the following list of species to the Society.

It includes two new species (marked with an asterisk).

Acrolejeunea securifolia, (Nees) Steph.

A. Wildii, Steph.

Brachiolejeunea plagiochiloides, Steph.

CheiloIejeu7iea miiscicola, Steph.

*(7. Richmondiana, Steph.

Dendroceros Muelleri, Steph.

Fndlania cinnamomea, Carr. & Pears.

F.falciloha, Mitt.

F. fugax, Mitt.

F. Ham2)eana, Ldnbg.

F, hypnoleuca, Tayl.

F. pycnantha, Tayl.

F. spinifera, Mitt.

F. squarrosula, Mitt.

Lfjeunea (Eidejeunea) tumida, Mitt.

Lepidozia capillaris, Ldnbg.

Lophocolea heterophylloides, Nees.

Madotheca Stangeri, Gottsche.

Marsiqndium setidosum, Mitt.

Mastigohryum Mittenii, Steph.

^Metzgeria Wattsiana, Steph.

Plagiochasma australe, Ta}^.

A second letter from Dr. Levier conveyed some notes on two

specimens which Dr. Stephani had reserved for closer examina-
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tioii. They proved to be species which, in Dr. Levier's words^

constituted " veritable curiosities in hepaticology." One of them

was Lepidozia longiscypha,Taj\., Si sY>ecies which no one in Austra-

lia had found for nearly 50 years, and which had, so Dr. Stephani

said, become " a myth." It was found by me in Shaw's Bay, at

the mouth of the Richmond, mixed with a new Sphagnum. The

other species was Lepidozia seriatitexta, Steph. This species had

been found, not long since, by Peter Duseu in the south of South

America, and had been determined as a new species by Dr.

Stephani, whose description of it was only published in the course

of 1900. My specimen was found in the Alston ville Cutting,

about live miles from Ballina. The species is thus another link

of connection between Australia and Patagonia.
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WEDNESDAY, JUNE 26th, 1901.

The Ordinary Monthly Meeting of the Society was held in

the Linnean Hall, Ithaca Road, Elizabeth Bay, on Wednesday

evenino:, June 26th, 1901.
'o»

Mr. J. H. Maiden, F.L.S., ifcc, President, in the Chair,

Messrs. John B. Cleland, M.B., Ch.M., Prince Alfred Hos-

pital; William B. Gurney, Department of Agriculture, Sydney;

and Richard Helms, Department of Agriculture, Sydney, were

elected Members of the Societ3\

The President announced that the Council had elected Mr. J.

P. Hill, B.Sc, F.L.S., a Member of the Council, vice Mr. Cecil

W. Darley, who had resigned on account of his departure for

England.

DONATIONS.

Department of Agriculture, Brisbane—Queensland Agricul-

tural Journal. Vol. viii. Part 6 (June, 1901). From the Hon.

the Secretary for Agriculture.

Australian Museum, Sydney— Special Catalogue. No. i. (Nests

and Eggs of Birds found breeding in Australia and Tasmania.

By A. J. North, C.M.Z.S.). Part i.- (June, 1901). From the

Trustees.

Department of Mines and Agriculture, Sydney—Agricultural

Gazette of New South Wales. Vol. xi. T.p., index, kc; Vol. xii.

Part 6 (June, 1901). From the Hon. the Minister for Mines and

Agriculture.
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Royal Society of New South Wales, Sydne}^ — Abstract of

Proceedings, May 1st and June 5th, 1901. From the, Society.

The Surveyor, Sydney. Vol. xiv. No. 4 (May, 1901). From

the Editor.

Three Entomological Separates from the Agricultural Gazette

of N.S.W., being Miscellaneous Publications, Nos. 447, 465, 468

(1901). By W. W. Froggatt, F.L.S. From the Author.

Australasian Journal of Pharmacy, Melbourne. Vol. xvi. No.

186 (June, 1901). From the Editor.

Field Naturalists' Club of Victoria—Victorian Naturalist.

Vol. xviii. No. 2 (June, 1901). From the Cluh.

Department of Mines, Hobart— Progress of the Mineral

Industry of Tasmania for the Quarter ending 31st March, 1901 :

Government Geologist's Report on the Tin-Bearing Capabilities

of the Gladstone District (May, 1901). From the Secretary for

Mines.

Department of Agriculture, Perth, W.A.—Journal. Vol. iii.

Parts 5-6 (May-June, 1901). Frorn the Secretary.

American Geographical Society, New York—Bulletin. Vol-

xxxiii. No. 2 (1901). From the Society.

American Naturalist, Cambridge. Vol. xxxv. No. 413 (May,

1901). From the Editor.

Washington Academy of Sciences— Proceedings. Vol. iii.

pp. 157-216, pis. xiv.-xxvi. (May, 1900). From the Academy.

Johns Hopkins University, Baltimore—One Separate from the

University Circulars, No. 151 (1901) (The Oyster Reefs of N.

Carolina. By C. Grave, Ph.D.) From the University.

Ohio Agricultural Experiment Station, Wooster.—Special

Bulletin No. 4 (April, 1900) : Bulletin No. 121 (September, 1900).

By A. D. Selby. From the Author.

Public Museum of the City of Milwaukee—Eighteenth Annual

Report of the Board of Trustees (1899-1900). Fro7,i the Trustees.
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Zoological Society of Philadelphia—Twenty-ninth Annual

Report of the Board of Directors (April, 1901). From the Society.

Museo Nacional de Buenos Aires—Comunicaciones. Tomo i.

No. 8 (Marzo, 1901). From the Museum.

Societe Scientifique du Chili, Santiago—Actes. Tome x. 3"^®

S'"® Livraisons (Novembre-Decembre, 1900). From the Society.

Conchological Society of Great Britain and Ireland, Manchester

—Journal of Conchology. Vol. x. No. 2 (April, 1901). From
the Society.

Entomological Society of London —Transactions, 1 901 . Part 1

.

From the Society.

Geological Societ}^, London—Quarterly Journal. Vol. Ivii.

Part 2 (No. 226; May, 1901). From the Society,

Linnean Society of London— Journal. Botany. Vol.xxxv.

No. 242 (April, 1901); Zoology. Vol. xxviii. No. 181 (April,

1901): List of Members, 1900-1901. From the Society.

Royal Society of London—Proceedings. Vol. Ixviii. No. 444

(M ay, 1901). From the Society

.

Zoological Society of London—Abstract of Proceedings, May
7th, 1901. From, the Society.

Arcliiv fiir Naturgeschichte, Berlin. Ixvii. Jahrgang. (1901)

Beiheft. From the Editor.

Medicinisch-naturwissenschaftliche Gesellschaft zu Jena—
Jenaische Zeitschrift. xxxv. Band. Heft iv.(1901). From the

Society.

Naturwissenschaftlicher Verein zu Bremen—Abhandlungen.

Band xv. Heft 3 (1901). From the Society.

Zoologischer Anzeiger, Leipzig. xxiv. Band. Nos. 642-643,

(April-May, 1901;. From the Editor.

Kongliga Svenska Vetenskaps-Academie, Stockholm—Ofver-

sigt. 57 Argangen (1900). From the Society.
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Museo Civico di Storia Naturale di Geneva—Annali. Serie 2^.

Vol. XX. (1899-1901): Indice Generale Sistematico delle due Prime

Serie (Yol. i., 1870, a xl., 1901). From the Museum.

Asiatic Society of Bengal, Calcutta— Journal. Yol. Ixix.

—

1900— Parti., No. 2; Part ii., Nos. 2-4; Yol. Ixx.—1901—Part iii.,

No. 1 : Proceedings, 1900, Nos. ix.-xi. and Extra No. xii. (Octo-

ber-December); 1901, Nos. i.-ii. (January-February). From the

Society.

Indian Museum, Calcutta—Notes from the, &c. Yol. iii. Nos.

6-7(1896); Yol. iv. Nos. 1-6 (1896, 1899-1900); Yol. v. Nos. 1-2

(1900). From the Museum.

College of Science. Imperial University of Tokyo—Journal.

Yol. XV. Part 1 (1901). From the University.

Societas Zoologica Tokyonensis—Annotationes Zoological Japo-

nenses. Yol. iii. Partes ii.-iv. (April, 1901). From the Society.
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THE "SHOT-HOLE" FUNGI OF STONE-FRUIT TREES
IN AUSTRALIA.

By D. McAlpine.

(Co7nmu7iiccUed hy ./. H. Maiden, F.L.S.^ d'c.)

There are a number of fungi, growing principally upon leaves,

which attack the tissues in spots and cause these spots to dry up

and wither, until finally they drop out and leave more or less

round holes in the leaf as if it were riddled by shot. The spores

of such fungi evidently start from a definite centre and produce

hyphse radiating all round till they have exhausted or destroyed

the tissues within a certain radius, and the dried-up spots thus

deprived of their substance soon lose organic connection with

the surrounding tissues. The diseased tissue shrinks and gradu-

ally becomes detached, so that in many cases the line of demarca-

tion between the sound and diseased portions is so sharply marked

as to make a complete raised ring round the spot. A healing-

process takes place by the formation of a kind of callus which

prevents the further disruption of the leaf. Fresh spores are

being constantly produced by the fungus and conveyed to new

centres of infection, so that the leaf soon becomes riddled with

holes.

From the fungus point of view, the object of the falling away

of circumscribed portions of the leaf is obvious. They form a

convenient substratum for the production and wintering of the

spores, until favourable conditions arise for their further develop-

ment. But that the formation of the callus in "the leaves of

stone-fruit trees is an effort of the tree to get rid of the parasite

is evident from the behaviour of such leaves when plucked from

the tree and kept moist for several days. The mycelium of the

fungus soon begins to S2:)read from the spots to the other portions
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of the leaf, producing large indefinite patches which bear innumer-

able fructifications of the fungus. Here there is no formation of

callus, and this following upon the stoppage of the vital activities

of the leaf, leads to the conclusion, that the callus-formation or

separation layer is a special character possessed in particular by

the living leaves of the stone-fruit trees and designed to minimise

or localise the attacks of the fungus.

The bearing of this on the treatment of the disease is obvious.

It has been recommended to give the first spraying to Apricot

trees badly affected with shot-hole as soon as the leaves turn

colour, because when the}^ fall they deposit the spores in the soil.

But before this happens innumerable minute round portions of

the leaves have ali-eady fallen to the ground, bearing with them

the seeds of the disease, which will be read}^ to germinate at least

when the buds burst.

Fungi producing " Shot-hole " generally.

Quite a number of fungi act in this way, at first producing

sharply defined blotches, usually circular in outline, brown in

colour and surrounded by a red margin, then finally causing

perforations in the leaf. Bacteria are often found on the " shot-

hole " spots, without any other fungus being present, and they

are probably active agents in their production.

There are at least twenty species of fungi at present known to

produce or to be associated with ''shot-hole" eftects in the leaves

of Prunus, and two of these are new species determined for

Victoria. The following attack the various cultivated plants as

well as other species of Prunus :
—

* 1. Ascochyta clilorospora, Sacc.—V.

2. Cercospora cerasella, Sacc.

^ 3. C. circu7)isclssa, Sacc.—Q.

4. C. 2^^'unicola^ E. k, E.

5. Cladosporium carpopliilum^ Thuem.—N.S.W.
* 6. Clmterosporium amijgdaJearum, Sacc.—V., S.A., IST.Z.

7. Cylindrosporiumpadi, Karst. { = Sepfori(f cerasina, Peck).

* 8. Exohasid'mm vitis, Prill, k Del.

—

Y ., Q.
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* 9. Gnomonia circumscissa, McAlp.

—

V.

10. Ovularia circumscLssa, Sorok.

11. Phyllosticta circumscissa, Cooke.

*12. P. perforans, Sacc. cfe Matt.~V.

*13. P.persicce, Sacc.—Y., S.A.

*14. P. prunicola, Sacc— V., S.A., Q.

15. P. serotina, Cooke.

*16. Puccijiia pnuii, Pers.—V., N.S.W., Q., 8. A., T.

*17. Septoria amygdali, McAlp.—V.

18. S- effusa, Desm.

19. >S'. pruni, Ellis.

20. *S'. ravenelii, Thuera.

Cladosporium carpophiliim is usually associated with scabbing

of Peaches and Plums, but in Ohio it also causes "shot-hole" in

leaves of the Peach. f Plujllosiicta perforansX produces circular

or elliptic perforations, and Ovularia circ2(mscissa% is noted by

Sorokin as producing " shot-hole " just as bad as Cercospora

clrcumscissa.

Fungi producing "Shot-hole" in Australia.

Since the shot-hole appearance of the leaves of stone-fruit trees

has become very common of late years, I investigated the subject

at some length and examined over a thousand specimens in con-

nection with it. The results were very remarkable, and not only

were several fungi new to science discovered, but the relationships

of some of the fungi already known were cleared up.

It does not necessarily follow that because a fungus is found

associated with the " shot-hole " it therefore jDroduces the disease.

This can only be definitel}^ settled by infection experiments, but

in the absence of such, there are a number of fungi so constantly

associated with the effects that in all probability they produce

them. Of the shot-hole fungi given above, the ten marked with

t Selby, Bull. No. 92, Ohio Ag. Exp. Station, p. 231 (1898).

: Sacc, Syll. xiv., p. 849 (1900).

§ Sacc. Syll. xi. p. 598 (1895).
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an asterisk are found in Australia, although some of them are

not very common. Clado&porium caiyophilum, which causes

"freckle" in the Peach, is not known to produce "shot-hole"

here as in Ohio. Cercospora circumscissa is only recorded on

the Peach from Queensland by Massee, and Septoria amygdali was

only found in one locality associated with "shot-hole" in Almond-

leaves. Puccinia pruni has only been known very occasionally

to produce shot-hole effects, and there remain six species of fungi

which may be regarded as principally producing the disease in

Australia, viz. :—
Clasterosporium amygdalearuni.

Pliyllosticta prunicola.

Ascochyta clilorospora.

Gnomonia circumscissa.

Eccolasidium vitis.
'

*

PJiyllosticta persiccB (including P. circumscissa).

Clasterosporium a.mygdalearum is essentially the shot-hole

fungus of Australia, and is well fitted to survive and spread by

reason of its mode of life and the different stages in its life-

history which enable it to adapt itself to the various climatic

conditions prevailing. It has been found in such widely separated

localities as Victoria, South Australia, and New Zealand, and on

Almond and Apricot, Peach and Plum trees.

It has been recorded as far back as 1883 for South Australia,

and not only occurs on the leaves, but likewise on the branches

and fruit of stone-fruit trees. During the growing season it pro-

duces abundant tufts of conidia, and they readily germinate if

the necessary moisture is present. It can live, grow and multiply

either upon fresh or dead tissue, and thus it can produce its

conidia either on living portions of the tree or on dead parts

separated from it.

In addition to this, it can develop a pyenidial stage in which

the reproductive bodies are enclosed in a case and fitted to

survive the winter.

Phyllosticta prunicola is found associated with and growing

among the tufts of C. amygdalearum and represents a higher



BY D. McALPINE. 225'

stage of it. It may either succeed or accompany the latter, and

occurs on all the cultivated species of Frumis, although C. amyg-

(laleariim has not as yet been found on the Cherry here. The

pustules are not usually found on the leaves still borne by the

tree, as the brown spots fall away and then develop the perithecia,

but during wet autumns they are not at all uncommon on

attached leaves. On the shrivelled rotten fruits lying on the

ground the perithecia sometimes literally cover the surface.

Saccardo"^ suggests that the highest or ascidial stage of this

fungus is Le2)tosphaerla ijomona^ Sacc, but I have only found

i. vagahimda, Sacc, on dead Peach branches.

The life-history as far as definitely known at present would be

represented thus :

—

1. Conidial stage (Clasferosporium)

.

2. P^'-cnidial stage ( PhijUostlcta).

These stages are usually accompanied by various oth^r fungi

which act as scavengers and hasten decay.

While neither of these two stages has been found north of the

Dividing Range in Victoria, their place seems to be taken by two

other related fungi which produce shot-hole effects, viz., Ascochyta

chlorospora and Gnomonia circumscissa.

Ascochyta chlorospora was first found on languid leaves of the

Plum in Italy, but has since been met with in Victoria and South

Australia, causing " shot-hole " of the Almond, Apricot, Peach

and Plum. It also occurs on the withered fruit of Peach and

Apricot, and although found in the neighbourhood of Melbourne,

it seems more particularly adapted for the Goulburn Valley and

the dry northern regions.

Gnomonia circumscissa was often found associated with the

preceding, and I regard it as the ascidial stage of that fungus.

It occurred on the leaves of the various cultivated species of

Prunus. scattered promiscuously over the leaf when dead, but on

definite rounded spots on the living leaf, from which the tissue

* .Syll. Fung. iii. p. 5 (18S4).
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ultimately dropped out. I have not met with any pycnidial

stage of this fungus, and the life-histoiy stages at present known

are as follows :
—

1. Conidial stage (Ascoclnjta).

2. Ascidial or highest stage (Gnomonia).

In an allied species found on Cherry-leaves ( G. enjtlirostoma)

the pycnidial stage is referred to a species of Sejytoria.

ExMhasidium vlfis.—While investigating the cause of shot-

hole in Apricot leaves from a dry district such as Ardmona during

the month of October, it was found to be quite different from

that in the neighbourhood of Melbourne. In my own garden at

that season of the year there was abundance of Clasterosporium

amy<jdalearum producing " shot-hole " in Apricot leaves, but that

fungus has never been found in the Ardmona district. Instead

of that, white patches occur on the brown spots of the leaves, and

on microscopic examination these turned out to be the same as

those p]?eviously found on the Vine in the same district and con-

sisted of Exohasidium vitis.

This fungus has already been described for Australia in my
"Additions to the Fungi on the Vine," and the disease caused by

it was first observed there in February, 1895. In the intei-val

this fungus has evidently spread fi-om the Vine to the leaves of

the Apricot, Peach and Plum, but while in the Vine leaves it

causes patches to become red or brown, in the leaves of stone-

fruit trees it produces actual '- shot-hole."

The occurrence of this fungus in association with the shot-hole

•of stone-fruit trees is interesting in many w^ays, and adds another

to the numerous fungi producing such effects.

It has been pointed out by various writers that there is some

peculiarity^ about the leaves of stone-fruit trees which renders

them liable to be affected in this way, and the present case shows

that different leaves are affected by the same fungus in different

ways.

JPhyllosficta persicce, (including P. circumsclssa).—In an}" list

of " shot-hole " fungi for Australia it may seem rather strange

that Fhyllosticta circumscissa is not mentioned, which is regarded
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by many as the " shot-hole " fungus j!?«r excellence, as if it were

the only fungus capable of producing such effects, and whenever

a shot-hole is met with in the leaves of stone fruit trees it is

usually attributed without any investigation to P. circumscissa.

A nd yet, although I have spent over ten years in investigating

the diseases of plants in Australia and examined over a thousand

leaves of stone-fruit trees from various parts of Australia and

New Zealand, submitting them to the most searching examination,

wherever a *'shot-hole" wasdue to a Phyllosficta, I have invari-

ably found it to be P. prunicola, or very occasionally P. 'perucce.

P. circumscissa was determined by Cooke in 1883 from leaves of

Apricot and Cherry sent from South Australia by the late Frazer

S. Crawford, and the following brief description was given of it

in Grevillea (Vol. xi., p. 150, June, 1883) :
— " On both surfaces.

Spots orbicular, rufous-brown, at length falling out and leading

round holes. Perithecia few, minute, innate. Sporules elliptic.

8x2 ^."

Both P. prunicola and P. persicce have been met with on

Apricot-leaves from South Australia, and P. circumscissa ap-

proaches so closely to the latter constituted by Saccardo in 1879

from Peach-leaves, and the spores are sometimes so similar that

it is highly j^robable they both represent the same fungus on

different host-plants, and so I have included the shot-hole fungus

of Cooke under the previously determined one of Saccardo. It

is presumed that the spores were hyaline, and hence I have

referred it rather to P. persiccE than to P. prunicola, in which

the spores are clear olive.

P. persicce has been found both in Victoria and South Aus-

tralia on Apricot and Plum-leaves as well as on Peach-leaves.

It is of comparatively rare occurrence, and does not seem at

present of great economic importance,,

Puccinia pruni.—This fungus has not hitherto been associated

with " shot-hole," and since this is the first record of it, the

subject may be briefly referred to. Some Almond-leaves sent

from South Australia were badly riddled with " shot-hole," and

also severely affected with Puccinia pruni. After careful
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examination, it was found that the rust-fungus was responsible

for the effects, although it had not been previously known to act

in that way.

This fungus has become so well established in Australia, owing

to the climatic conditions being peculiarly favourable to its develop-

ment and spread, and its effects have become so intensified

season after season, that now instead of merely causing the tissue

of a leaf to become yellow in spots, it causes these spots to drop

out, and the tree protects itself by limiting the area of operations

as much as possible. The cumulative effects of fungi year after

year may lead to startling results, and in the case of this particular

rust, not only does it occur on the leaves of stone-fruit trees as in

the older countries of the world and occasionally on the upper

surface, but also on the branches and fruit, causing considerable

damage to the latter. So the extension in spread is often accom-

panied by an intensity of action which is more destructi^'e to the

tissues than formerly.

Distribution of the "Shot-hole" Fungi in Australia.

I have only had an opportunity of examining specimens from

certain parts of the Commonwealth, and therefore only a limited

view can be taken of the distribution, but there are sufficient data

to show that the nature of the climate is the great determining

factor in the distribution of the species.

Around Melbourne and south of the Dividing Range in

Victoria I found the prevalent forms to be C. amygdalearum and

P. prunicola; but in the Goulburn Valley and the drier districts

of Victoria it was A. chlorosjiora and G. circumscissa, together

with Exohasidium vitis.

In South Australia, C. amygdalearum and P. prunicola were

the common forms, with P. perslcoi occasionally.

In Queensland, in the neighbourhood of Brisbane, Cercospora

circtcmscissa was determined by Massee on Peach-leaves, and this

is the only State in which it has been recorded. This is the

great "shot-hole" fungus of California, especially in the coast

regions, on account of the frequent fogs and the general humidity
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of the atmosphere. P. prunicola and E. vitis also occurred in

Queensland.

It is interesting to notice that C. amy(jdalearum was found in

the Auckland district of New Zealand as well as in Victoria and

South Australia, but P. prunicola has not been recorded yet,

although it probably occurs there.

I am not aware of any of these "shot-hole" fungi having been

definitely determined for New South Wales, although some of

them are almost sure to occur there. Dr. Cobb has indeed

referred to the "Shot-hole disease of the Apricot and other Stone-

fruit trees" as being due to P. cirmmiscissa,* but the drawing-

given there in illustration of his remarks only shows a Hypho-

mycete and probably a form of Torula which has nothing to do

with the production of the disease.

Shot-hole effects in relation to the Host-plant.

It is a question for consideration whether such effects are due

to the nature of the fungus or the nature of the host-plant, and

the prevalence of shot-hole effects in the genus Prunus would

seem to indicate that the reaction of the host-plant has a con-

siderable influence on the result.

Tubeuf in his " Diseases of Plants induced by Cryptogamic

Parasites," devotes a chapter to the reaction of host to parasitic

attack, and concludes that while the reaction is fairly constant

for the same host and fungus, yet different hosts behave differ-

ently in attacks of the same fungus. In the case of many leaf-

spot diseases, he assumes that the mycelium excretes a ferment

which causes the immediate death of any cell it may touch. The

death of the cells would soon prevent the further extension of

the parasitic fungus, and in this way the area of the disease

would be circumscribed. Duggarf in -his paper on "The shot-

hole effect on the foliage of the genus Pru?ius,'' states his belief

that from the number of species of fungi producing this effect, it

* Ag. Gaz. N.S.W. Vol. iii. p. 289 (1892).

t Proc. Soc. Prom. Agr. Sci. pp. 64-69 (1898).

16
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was not due to any peculiarity on the part of the fungi, but to a

peculiar reaction of the plant to the injuries received. Spraying

experiments with chemicals such as formalin and corrosive sub-

limate showed that similar results followed from their use, and

from these experiments and other observations the author arrived

at the conclusion " that the shot-hole eflfect of plums, peaches,

cherries, &c., is a peculiar reaction of the plant to injuries such

as may be produced by many fungi, b}^ certain chemical reagents

and possibly by other causes."

It has already been shown that at least twenty different

species of fungi produce shot-hole effects, and this result seems to

be due to an effort on the part of the plant to throw off the

irritant, whatever it may be. It is not to be inferred, however,

that the spotting of the leaves can develop into "shot-hole" only

in the genus Primus, although it is so very marked there. I have

observed the cumulative effects of a fungus [Phyllosticta

pelargonii, n.sp.) for some years on an Ivy-leaved Pelargonium.

For several years the leaves had been spotting badly, and this

season actual shot-hole was produced just as bad as in the Plum

or Peach-leaves.

Apple and Apricot "Shot-hole" contrasted.

The great Australian shot-hole fungus, Phyllosticta prunicola,

attacks the Apple as well as the stone-fruit trees, and it is inter-

esting to note the different ways in which the fungus affects the

Apricot and the Apple-leaf, for instance. In the Apricot-leaf there

are generally produced, as the final effects of the fungus, distinct

round holes, as if small shot from a gun had passed through, and

the margin of the hole is neatly and firmly rounded off by the

callus or healing tissues. The wound is thus healed, the cause of

the mischief is thrown off, and the injury is restricted as much as

possible. In the Apple-leaf, on the other hand, there are minute

round or irregular brownish spots produced, generally surrounded

by the ruddy-brown margin, as in Apricot, but large surrounding

portions are discoloured besides. The spot gradually becomes

thinner and thinner, as if excavated from above and below, until
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finally an irregular rupture takes place, and the frayed margin of

decayed tissue usually remains, without any attempt at a healing

process. It is on the marginal decayed tissue that the perithecia

are generally produced, and soon this falls away in shreds and

patches, carrying the perithecia with it. The process of healing

seems to have been developed in the tissue of the leaves of stone-

fruit trees, because they are so peculiarly susceptible to the

fungus. While the leaves of the Apricot-tree are riddled as if

with shot, the Apple-leaf is not generally much affected, and the

disease is not considered serious, nor generally observed by the

orchardist. There may be some peculiar delicacy and suscepti-

bility about the genus Prunus, especially when grown under

Australian conditions, which causes it to respond readily to any

injury, independent of the particular species of fungus concerned

in it. In the Apricot this particular fungus causes "'brown spot"

of the branches, " shot-hole " of the leaf, and •' scab " of the

fruit, while it is only as yet known on the leaf of the Apple,

causing leaves here and there to be ruptured in spots, or large

brown patches to be formed towards the centre. There is an

Apple-tree growing in my garden beside an Apricot-tree, and while

it is difficult to find a leaf unaffected in the latter, it requires careful

searching to detect a single leaf of the Apple with the fungus

upon it.

Summary.

There are at least 20 known species of fungi associated with

the shot-hole of stone-fruit trees belonging to the Sphaeropsides

and Hymenomycetes, with the exception of one {Gnomonia circum-

scissa), which belongs to the Pyrenomycetes, and is the higher

stage of one of the imperfect fungi {Ascochyta chlorospora). There

are at least 10 species associated with "shot-hole" in Australia,

the chief of these being, as far as Victoria is concerned, Phyllo-

sticta prunicola with its conidial stage Clasterosporium amygda-

learum ; and Gnomonia circumscissa with its conidial stacre

Ascochyta chhrospora.

The shot-hole effects in stone-fruit trees are variously explained.

Tubeuf considers that the mycelium of the fungi concerned
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excretes a ferment or poison, causing the death of any cell it mny

reach, and consequently the effects are so deadly and so circum-

scribed that the well-known appearance is produced. Duggar, on

the other hand, is of opinion that it is not due to any peculiarity

on the part of the fungi, but to some inherent property of the

plant itself, wherebj^^ it has this peculiar reaction to injuries

received. He called attention to the fact that nearly all injuries

of stone-fruit trees take the form of shot-hole effects, but the

fungi concerned in these effects were only studied to a slight

extent.

My own observations generally agree with the latter, and show

that the healing tissue is onty formed round the spot while the

leaf is alive, and that it is a protective check against injuries

produced by fungi and other agents.

While PJi'ijllosticta prunicola and P. pefsicce have been found

on the '' shot-hole" of Apricot-leaves from South Australia, no

species agreeing with P. circumscissa of Cooke has been deter-

mined. It might either be an immature form, or very probably

P. persicce determined by Saccardo in 1879 on Peach-leaves.



233

ON THE ''ON\^\R" OF MALEKULA, NEW HEBRIDES.

By Walter R. Harper.

That the use of the bow, just as the potter's art, should never

have spread into Polynesia is strange, but not more so than the

fact that in many islands of the Western Pacific it is unknown
or else is merely a toy for children.

For instance, a bow 6 feet in height and strung with a strip of

rattan is a formidable offensive weapon in the Papuan Gulf, up

the Fly River, and in North-eastern New Guinea, yet the natives

of vast areas of that island (as in the south-east) are unacquainted

with it. In the Bismarck Archipelago it is used as a toy on New
Britain,* and on New Ireland not at all.f In the Solomon

Group, although known in all the southern islands, it has given

place to long, heavy thrusting spears, and, in places, slings, |

except on Malanata, where it is still used in war. On Guadal-

canar, a small bow " with arrows made from the midrib of the

sago-palm is used solely for shooting birds or fish."§ In the

Santa Cruz Group it is an implement of warfare, and in the

Banks Islands is the principal weapon, spears being practically

unknown there.
||

Where it has not been displaced by firearms,

it is common through the New Hebrides, together with spears

and slings. It is known in the Loyalty Group,^ but is not found

on the great neighbouring island of New Caledonia. In the

Fijis, the limit of its distribution to the east, it is little more

* Eev. B. Danks, Report Aust. Assoc. Adv. Science, Vol. iv,

+ Ratzel, " History of Mankind," Vol. i., p. 234.

X Codrington. " The Melanesians," p. 305.

§ C. M. Woodford, " A Naturalist among the Head-Hunters," p. 30.

II
Codrington, op. cit.

, p. 360.

M Ratzel, op. cit., p. 234.
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than a toy. When one remembers that over a great part of the

area traversed above defensive armour of any kind is unknown,

the neglect of such a serviceable weapon as the bow is rather

surprising.

Whatever may have been the process of evolution of the bow,,

it is probable that the necessity for some protection for the hand

from the recoiling bowstring became early evident. Schliemann"*

in his excavation of the fourth city on the site of Troy, discovered

a flat oblong-shaped object made from bone and pierced with

three holes. Sir John Evans identified it "as a guard or bracer

used by archers to prevent the wrist being hurt by the bowstring.

The ofuards or bracers found in England are of stone and

have three perforations at each end." This identification would

have been difficult had we not an example of almost exactly

similar guards in use by the present Eskimo "composed of

several pieces of bone tied together and fastened on the wrist by

a bone button and loops."! Occasionally the guard is part of the

bow, as with the Monbutto. Schweinfurth says,t "These bows

are provided with a small hollow piece of wood for protecting the

thumb from the rebound of the string." Mason§ compares this

with the guard used by the Tinneh Indians, " which is a bit of

wood the shape of a bridge on a violin attached to the bow and

not to the shooter's w^ist." Other of the American tribes use a

band of leather round the left wrist,|| sometimes ornamented with

pieces of inlaid silver. In Europe the Mediterranean form of

arrow released was used in the Middle Ages and is used now by

modern archers. " A leather glove or leather finger strings are

worn, as Roger Ascham expresses it, " to save a man's fingers

from hurtinge."

* ^'Ilios," p. 566.

+ Wood, " Natural History of Man," Vol. ii., p. 710.

+ " The Heart of Africa," Vol. ii., p. 111.

§ " The Origin of Invention," p. 386, and Smithsonian Report, 1893, p. 677»

II
Bancroft, " Native Races of America, " Vol. i., pp. 494 and 578.

IF See a resume of Professor Morse's interesting paper on "Methods of

Arrow Release" in "Nature," Vol. 35, pp. 13 and 14.
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In Asia the Mongolian release is common. " The thumb is

protected by a guard ; the Manchus, Chinese and others use a

thick ring worn near the base of the thumb. It may be made of

any hard material, such as horn, bone, ivory, quartz, agate, or

jade."

The Japanese archer uses a glove consisting of the thumb and

two fingers,* or a guard on the outer side of the forearm, f In

the Western Pacific | by far the most elaborate guards are found

in New Guinea. They are made of wickerwork or finely plaited

grass, and stretch from the wrist to the elbow. A decorative

effect is obtained by weaving or plaiting; sometimes plumes of

cassowary feathers are fastened to the upper end. Frequently

bands of bark are substituted, ornamented by incised patterns.

These New Guinea guards may be called arm-guards,§ to dis-

tinguish them from those of the New Hebrides, which are really

thumb-guards. What seems to me a feasible explanation of the

difference between the two is that the stiff rattan string of the

New Guinea bow does not recoil as far as the fibre cord of the

New Hebridean bow, and consequently the smack would be felt

on the fore-arm and not on the hand. Besides, the bows are

lighter in the south, and the string lies more closely to the wood.

In the Solomon Group and in islands further to the south,

the guard is made from a strong creeper. A length of the plant

is taken, split into two, the ends pared down and a spiral wrist

band formed.

Intermediate between these two (British N.G. and Solomons) is

the arm-guard of German New Guinea. Like that of the Solo-

* " Nature," I.e., p. 14.

+ Mason, Smithsonian Report, 1893, pp. 635-637.

X For drawings of several gaards from this area, see Edge-Partington's

Ethnographical Album, 1st Series, Plate 146, figs. 2 and 3; 2nd Series,

Plate 78, fig. 9; 3rd Series, Plate 87, figs. 1 to 5.

§ Not armlet. This word, so frequently used in the above sense by writers

on New Guinea, &c. , should be confined to the rings or bands which are

worn as decorations round the upper part of the arm. Any other use of the

term is very confusing.
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mens, it consists of a spiral bandage made from a creeper, and

like that of the Fly River it extends from the wrist almost to the

elbow.

The guard used on Efate, New Hebrides, is very simple. It

consists merely of a plain ring cut from a hard wood and rounded

on the outside.

The "onvar" or thumb-guard of Malekula, though itself simple

enough, is a slight improvement on this form. It was first

mentioned by Cook*' and described by Forsterf in his account of

the voyage. " On the left wrist they wore a circular wooden

plate neatly covered and joined with straw about five inches in

diameter, upon which they broke the violence of the recoiling

bowstring and prevented it from hurting their arms."

Forster here describes one of the highest class "onvars."

Sometimes they are in two pieces and are fastened by long

lengths of the thin inner bark of a vine neatly worked over all

round. Again, they are frequently in one piece over the outside

surface of which the bark is plaited. It is probable that these

decorated guards are insignia of chiefs, as are occasionally the

spiral bands in the Solomon Group. | However, the general form

is a circular piece of hard though light wood about 3 cm. in

thickness, 12 cm. outside diameter at the base, bevelled off to an

outside diameter of 7 cm. at the top and pierced by a hole large

enough to admit the hand of the wearer. The average diameter

* Cook's " Voyages," Vol. v., p. 35.

+ G. Forster, "Voyage round the World," Vol. ii., p. 215.

X Ratzel, I.e., p. 227-
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of this opening in five specimens given me by the Rev. T. Watt

Leggatt, of Malekula, is 6-5 cm., but of course the size of the

hole is regulated by the size of the hand and wrist of the man for

whom it is intended. The drawings herewith* give a very good

idea both of its general shape and the method of wearing it. An
examination of these objects seems to emphasize a remark of

Forster'sf:—" They were all remarkably slender. . . . Their

limbs were indifferently proportioned, their legs and arms long

and slim." The average European would find it impossible to

put on the average Malekulan "onvar." However, in this

respect the Malekulese are not peculiar amongst the lower races.

Supplementary Note.—Since writing the above I have

obtained further information from Rev. T. Watt Le2:2fatt, of

Malekula. The simple spiral band mentioned as being used in

the islands to the north is also common in Malekula, together

with a simpler form, consisting merely of the mid-rib of a banana

leaf twisted round the wrist. The form figured is worn loosely

as a rule; but when fighting is imminent it is laced tightly with

a grass fibre.

Further, Mr. Leggatt has investigated the name usually given

for the guard, viz., " oiivar.'^ He discovers that the correct title

in the Aulua district (Port Sandwich) is nehonvar, derived from

n^.hnno, the face, and v^rna, the hand

—

ver or var being the root

for hand, as veramjk, my hand; verim, thy hand; rerna, his hand.

The word really means the face of the hand, i.e., the tiling that

stands before the hand to protect it.

In the Maskelyne Group, south of Malekula, the guard

is callerl nahonca. In Pangkumu it is named as at Aulua. In

the Uripio district the word used is hekve}\ the derivation of

which Mr. Leggatt has not been able to discover {8ej)t. '28th, 1901).

For which I am indebted to Mr. Chas. Hedley.

t G. Forster, I.e., p. 206.
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of this opening in five specimens given me by the Rev. T. Watt
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hole is regulated by the size of the hand and wrist of the man for

w^hom it is intended. The drawings herewith* give a very good

idea both of its general shape and the method of wearing it. An
examination of these objects seems to emphasize a remark of

Forster'sf:—" They were all remarkably slender. . . . Their
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and slim." The average European would find it impossible to
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NOTES ON AN ABORIGINAL GRAVE IN THE
DARLING RIVER DISTRICT, N.S.W.

By Graham Officer, B.Sc.

(Communicated by R. Etheridye, Junr.)

(Plate xiii.)

Certain objects of aboriginal manufacture, found over a large

area of the Western Division of N.S. Wales, have hitherto been

somewhat of a puzzle to science, precise information about them

being difficult to obtain. The only published matter on the

subject is contained in a paper by Mr. W. R. Harper,"^ but to which

at the time of writing I have not access.

During two and one-half years' residence on Kallara Station,

betw^een Bourke and Wilcannia, on the Darling River, I have

collected a number of these objects, which may be divided into

two main groups :

—

(A) Those of the first type are the most commonly occurring,

and are those which Mr. Harper has already described. The

material of which they are made is sometimes stone, such as

quartzite. In some cases a conveniently shaped pebble has been

used, and I have a specimen which makes me think they were

sometimes dressed out of a rough oblong block. But perhaps the

most frequently occurring specimens have been made of kopi, an

earthy gypsum which is first burnt and then mixed to form a

cement with sand and water, moulded to the required shape, and

afterwards evidently finished by scraping.

* Harper (W. K )—"A Description of certain Objects of unknown Signifi-

cance, formerly used by some New South Wales Tribes." Proc. Linn. Soc.

N.S. Wales, 1898, xxiii. p. 420.
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In shape and form the specimens of the A type vary much in

detail, although the general form is well marked. Generally they

are about 12" more or less in length, round in section. The

proximal end is from H" to 2" in diameter, and is hollowed out

slightly. This feature is invariable. The distal end terminates

in a blunt point. In some cases the body or shaft is of the same

diameter about where the narrowing to the point begins; in other

cases the body swells to its greatest diameter about the middle

of its length. Some are straight, others have a slight bend ;

some are flattened on one side, and most have certain incised

markings on them, generally various combinations of short lines.

(B) The specimens of this type are quite distinct from those of

type A. So far as I have seen, they are invariably made of kopi.

They are of about the same length as the A specimens, but

broader and flattened in section, while in shape they are more or

less oval. On one side they are convex and on the other flat, and

some are pointed, especially at one end ; some have a slight

bend, the flat side forming the interior of the bend.

There can be no doubt but that the "stones" of the A type

were placed over graves. Although I have never seen them in

this position myself, having generally found them lying about or

in the vicinity of sandhills, yet several gentlemen who have lived

for many years in the district have assured me that they have

frequently seen them placed on graves immediately after the inter-

ment. Mr. — Hatten, Stock Inspector of Bourke, formerly of

Yanda Station, and who has been on the Darling for forty years,

tells me that the number varied considerably. Sometimes only

two, sometimes seven or eight, would be put on the grave. Mr.

— Goddard, of Yandilla, says he has seen as many as twelve or

thirteen on a grave, and that they were always placed in a circle,

the blunt or proximal ends being stuck in the sand, and the

distal ends pointing inwards slightly.

In November, 1900, Mr. Goddard, having discovered a grave

with "stones" still in situ, I went with him to investigate it.

It was situated on Curronyalpa Station, on a sandhill, about three

miles back from the river (Darling). The site of the grave was
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marked by a large number of " stones " of the B type, arranged

in a circle about three feet in diameter. I photographed the grave

from two positions before disturbing it (Plate xiii.).

The "stones" were originally, in all probability, at least two

deep, i.e., there was an inner circle with an outer in close contact.

They were placed on end, with the more pointed ends sloping

slightly inwards. On proceeding to dig, we found that there

were more "stones" below arranged like those on the surface.

It appeared as if a mound had been originally made over the

grave, and the " stones " placed or built up around it. On the

east side there were in all three tiers, one above the other, the

upper ends of the outer overlapping the lower ends of the inner.

We found a skeleton about four feet from the surface, and

situated to one side (the east side) of the circle above. I am

unable to say whether this is accidental or by design.

I have seen a number of aboriginal graves, and in no case have

I ever seen the body placed as this one w^as. The trunk

was on its back, with the head turned to one side (the

east). The arms were drawn up, one on either side of the head.

The legs slanted upwards, so that the feet came within eighteen

inches of the surface, and they were crossed about the knees.

The body had been evidently enclosed in some vegetable covering,

but the material was so decomposed—almost carbonised in places

—that it was impossible to make out its original composition

with certainty. However, it looked like the bark of some small

tree, such as mulga or leopard-wood.

As already noted, the skeleton was placed slightly to one side

(the east) of a vertical line from the centre of the circle of

"stones" above, and it should be noted that at the arc of the

•circle towards the east, and corresponding with the position of

the head of the skeleton, the "stones" were three deep. Mr.

Croddard tells me that in the graves he has seen, the circle of

" stones " was always placed over the head of the corpse.

The total number of " stones " on the grave I have described

was thirty-nine, and there is considerable difference in size

iimong them. Some seem to have lost much of their original
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bulk by the action of weathering. I have preserved the best of

them, which will be forwarded to the Australian Museum.

The bones of the skeleton were very decomposed, and most of

them crumbled away on being touched. However, I secured a

tibia, portions of a humerus, upper and lower jaws and pelvis,

which I have handed over to Mr. R. Etheridge, Junr.

There can now be no doubt, as I think, but that both types of

the objects under discussion are grave-stones, and the question

now arises, " What determined their respective uses ?"

The Rev. — Morgan, Presbyterian clergyman at Bourke, told me
that he was informed by an old blackfellow that the "stones'' of

type A were placed only on graves of men, while those of type

B were placed on graves of women. If this be so, it would seem

that these objects had a phallic significance, which has indeed

Ijeen surmised in the case of tj^pe A.

The skeleton in the gra\'e above described is that of a young
person, the epiphyses of the humerus and femur at the proximal

ends not being united. The small size of the bones and small

development of the roughness and ridges for muscular attachment,

as well as the state of the teeth, indicate the same conclusion.

Being at sea while writing this, I am unable to say if Mr.

Etheridge has been able to determine the sex or not. The fact

that none of the front teeth in the upper jaw are missing would

point either to the conclusion that the subject was a woman, or

too young to have been admitted to the rights of manhood.

Mr. Hatten and Mr. Goddard both emphatically state that

they have seen the A stones placed over men's graves, but do not

recollect seeing them on women's graves.

I am thus inclined to the tentative conclusion that the peculiar

objects under discussion have a phallic significance; that those

of the A type were used to mark the graves of men, while those

of the B type were placed on graves of women, and perhaps on

graves of youths who had not attained their tribal majority.
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AUSTRALIAN PSYLLIDjE.

Part II.

By Walter W. Froggatt, F.L.S.

(Plates xiv.-xvi.)

iii. Subfamily PSYLLIN^.

Front of head either swollen or produced into two conical

processes; eyes prominent. Stalk of cubitus shorter than stalk

of subcosta.

Genus i.— Calophya, F. Low, Verb. Zool.-Bot. Gesell. Wien,

xxviii., 1879.

. ii.

—

Diaphorina, F. Low, loc. cit.

iii.—PsYLLA, Geoffroy, Hist. Ins. 1762.

iv.

—

Amblyrrhina, F. Low, loc. cit.

V.— Spanionbura, Forst, Rheinl. w. Westphal. Verb. 1848.

vi.

—

Arytaina, Forst, loc. cit.

vii. —LiviLLA, Curtis, Brit. Ent. Vol. xiii,, 1.

viii.

—

Floria, F. Low, loc. cit.

ix.

—

Alloeoneura, F. Low, loc. cit.

X.

—

Homotoma, Guerin.

xi.—Anomoneura, Schwarz.

xii.— Frey-suila, Aleman, La Naturaleza (2), i. 1887.

This group contains a number of small species which lead a

free life in the larval and pupal states, neither constructing lerp-

scales nor producing; galls upon their food plants. Some of them

are perfectly naked, but others are enveloped or sheltered under

a flocculent or woolly exudation, or surrounded with filaments of

a woolly or waxy nature produced from glands along the outer
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margin of the body. The wattles (Acacias) are very rich in these

insects, several of them having two or more peculiar species; so

that the range of many is probably as wide as the distribution of

the host plants. The eggs are generally laid all over the tips of

the young foliage, or if on the branchlets thickly encrusting them,

with the larvae, pupae, and perfect insects all crawling about on

the same branch. In some cases these are so numerous that at

first sight they look like aphides.

Judging from the numbers obtained in New South Wales

where these insects have received most attention in this country,

Australia will be found to be the richest region in this group of

the Homoptera.

E. H. Riibsaman has described a new species (Pmtropsylla

udei) from Sumatra* the larva of which produces a gall, and

is exactly like the typical Trioza larva from his drawings, but the

perfect insect, also figured, belongs to the Fsyllince. He also

figures several other Trioza larvae from Africa, and another from

South America, but does not name them.

Genus P s y l l a, Geoffroy.

Head triangular, transverse; face lobes convex, conical; eyes

semiglobose, prominent; antennae slender, first two joints thickest.

Thorax with front margins acute. Legs stout. Wings broad,

rounded at apex, stigma distinct; stalk of subcosta longer than

stalk of cubitus; radius stout, seldom curving downward to any

distance; wings frequently semiopaque and sometimes spotted;

nervures stout.

PSYLLA ACACIiE-PYCNANTH^, n.Sp.

(Plate xiv., tig. 5.)

Larva reddish-yellow, thickly mottled with black ; antennae,

legs and wing-covers slightly mottled with fuscous ; centre of

abdomen tinged with red, outer margins fringed with long hairs.

Pupa similar in colour, but with the markings more defined;

antennae yellow, with apex of 3rd, 5th and whole of apical joints

* Mitteilungen iiber neue unci bekannte Gallen, 1899.
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fuscous. Head very large, broad, rounded in front, sloping on

sides; rounded behind, showing distinct median suture through

centre; antennae standing out straight in front, moderately long,

slender. Thorax short, almost square, showing median suture

with four spots on either side. Wing-covers large, swelling out,

rounded on sides. Legs short, stout. Abdomen short, broad,

rounded to apex, basal segments banded with, and the whole of

apical segments fuscous.

Imago.—Length 0*0625, antennae 0-03 inch. General colour

dull brick red to reddish-brown, mottled with black; antennae

fuscous; face-lobes black at base, tips white, beneath all white;

front of head and segmental divisions of thorax black, with a

slight pubescence over antennae, head and prothorax; legs fuscous,

with tibiae and tarsi pale ochreous; mesonotum marked with four

parallel dark brown bars; scutellum pale yellow; abdomen mottled

Avith black at base, bearing five broad black bands; wings semi-

transparent, slightly clouded ; nervures light brown : ventral

surface black, with abdominal bars white. Head with eyes as

broad as thorax, narrow, deeply cleft and lobed in front, with the

sides sloping down to front of eyes, slightly rounded on the

sides, deeply arcuate behind; a distinct median suture, and fovea

on either side. Face lobes short, broad at base, deeply cleft, and

conical at tips; clothed with grey hairs. Antennae very long and

slender, tapering to the tips; 1st joint short, broad; 2nd very

short; 3rd very long; 4th and 5th shorter; 6th-9th tapering,

shorter; 10th short, truncate at apex. Eyes very large, prominent,

as broad as the head, subglobular, compressed on the sides

:

central ocellus small, indistinct; lateral ocelli small, enclosed in

a bright reddish patch close to hind margin of eyes. Thorax :

prothorax angular in front, truncate at extremities, marked with

two impressed spots; arcuate behind; dorsulum rounded on both

sides, elongated at extremities; mesonotum large, convex, slightly

arcuate in front, rounded on sides to apex; scutellum small.

Legs long, thighs thickened; tibiae slender, hind legs stouter than

preceding ones, tarsal joints large. Wings thrice as long as broad,

rounded at tips; primary stalk long; stalk of subcosta long, costal
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cell elongate; stigma long and slender; radius short, straight,

running out above tip of wing; stalk of cubitus very short, upper

branch of cubitus long, upper and lower forks nearly of equal

length; lower branch of cubitus rather long, upper fork cur\ ing

round; lower branch very short, curving inwards; clavus short.

Abdomen large, narrow at base, swelling out and tapering to tip.

Genitalia: ((J) lower genital plate elongate, rounded at tip;

forceps broad at base, pointed at apex; upper valve slender at

tips, curving over towards forceps : (9) very short, broad, rounded

at apex.

^«6.—Cheltenham, Victoria (on Acacia pycnantha; C. French,

Junr.).

The only specimens of this species that I have seen were upon

the large stout leaves of this Acacia. The eggs were scattered

about singly, and there did not appear to be many specimens upon

each leaf.

PsYLLA LiDGETTi, Maskell.

Trans. R. Soc. S. Aust. 1898, p. 5, pi. i., figs. 1-4.

This species was named from specimens sent to Mr. Maskell by

Mr. Lydgett who found them on Acacia im.plexa at Myrniong,

Victoria, a wattle which does not grow about Sydney.

This is a brown-coloured psylla with irregular patches of

reddish-yellow, the antennae and feet yellow ; eyes red. The

wings are clouded in a different manner from any of the species

of this genus that I have examined, and it is probably a local

species like many of the others.

Mr. Lydgett has promised to send me some specimens of this

Psylla, but up to date I have not received them.

Psylla Frenchi, n.sp.

(Plates xiv., fig. 4; xvi., fig. 2.)

Pupa.—General colour pale yellow, tinted with green; antennae,

legs, blotches on head, wings and wing-covers light brown; eyes

reddish-yellow; thorax with eight black spots forming a circle on

17
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the back; abdomen green, upper segments marked with inter-

rupted black bands, apical segments black. Head broad, slightly-

rounded in front, sloping to eyes, narrow behind them, arcuate

behind. Antennae long, slender, coming to a point at tip.

Thorax broad, sloping back to abdomen. Wing-covers large,

swelling out on side, pointed at apex. Abdomen constricted at

base, swelling out, rounded to tip, bearing a patch of white wax-

like secretion on anal segment.

Imago.—Length 01, antennae 0-0225 inch.

General colour dull yellow, marked with light brown; terminal

joint of antennae, tarsi, and abdominal segments barred with

black; eyes red. Wings semiopaque mottled with light brown;

nervures light reddish-brown. Head very short, as broad as

thorax, rounded in front, cleft in centre, with median suture, and

dark fovea on either side, hind margin arcuate. Face lobes large,

rounded at tip. Antennae long, slender, 1st joint very broad,

short; 2nd longer; 3rd very long; 4th-9th filiform; 10th slightly

clubbed, truncate at apex. Eyes very large, projecting, semi-

globular: central ocellus large, at apex of median suture; lateral

ocelli large, close to hind margin of eye. Thorax : pronotum

narrow, deeply wrinkled, with fovea in centre and on either side,

convex in front; dorsulum large, arcuate in front, pointed at

sides, arcuate behind; mesonotum large, convex, arcuate in front,

broadly rounded on sides to hind margin; scutellum large. Legs

stout, long; tibial spines large; tarsi long. Wings nearly thrice

as long as broad, rounded at apex; primary stalk long; stalk of

subcosta long, straight, forming a stout stigma joined to costal

nervure; radius running close to subcostal, turning downward at

extremity : stalk of cubitus short, curving downward ; upper

branch turning upward, upper fork turning downward ; lower

branch of cubitus curving downward to middle of wing, upper

fork long, curving upward in a line with upper branch; lower

fork short; clavus broad, stout. Abdomen stout. Genitalia {$)
short, broad ; lower genital plate short, broad ; forceps long,

broader at base, slender, produced into finger-like processes,

pointed at tips, fringed with fine hairs; penis long, slender; upper
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genital plate short, broad, truncate at apex, narrow at base,

slightly rounded on the sides, and fringed with fine hairs.

Ilab.—Colo Vale, N.S.W. (on Acacia sp.; W. W. Froggatt).

Dedicated to Mr. C. French, Junr., to whom I am indebted for

several fine species. The larvae form no lerp, but crawl about

freely among the tips of the foliage, and do not even seem to form

any secretion like others of the free-living species. They are

never very numerous, but scattered all over the foliage.

PSYLLA ACACIiE-PEXDULiE, n.sp.

(Plates xiv., fig. 1; xvi., fig. 13.)

Larva pale ochreous, eyes and centre of abdomen bright red.

General form oval, thoracic segments cylindrical, flattened on

dorsal surface. Head large, with fovea on either side; antennae

short, stout, eyes far back, above base of fore-legs. Abdomen
broad, rounded, fringed with short spiny tubercles.

Pupa.—General colour light brown to pale yellow, sometimes

tinted with red or green; apex of 3rd and the rest of the joints

of antennae and tibiae black; sides of head, spots behind, a double

row on thorax, wing-covers, and bands on abdominal segments

brown. Head very large, rounded in front ; antennee seven-

jointed, pointed at tips; eyes very large, projecting. Thorax

very broad across, arcuate in front; wing-covers standing out on

either side, short, and sharply rounded at apex; tarsi covered with

fine hairs. Abdomen flattened, truncate at base, rounded on

sides, segments deeply divided, wrinkled.

Imago —Length 05, antennae 02 inch.

General colour light brown, covered with a grey pubescence,

apical joints of antennae black; wings hyaline, nervures brown.

Head long, deeply arcuate in front,^ with a deep median suture,

and fovea on either side, sloping down to eyes, arcuate behind.

Face lobes broad at base, rounded, short. Antennae long, slender;

1st joint short, slightly curved; 2nd short; 3rd very long; 4th-9th

uniform, slender; 10th short, tapering to tip. Eyes large,

flattened on inner margin: central ocellus very small, at apex of
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median suture; lateral ocelli large, bright red, close to hind

margin of eyes. Thorax : pronotum broad, convex in front,

arcuate behind; dorsulum long, nearly truncate in front, some-

what angular at extremities; mesonotum large, convex, deeply

arcuate in front, rounded behind; scutellum resting upon hind

margin of mesonotum. Legs slender, tarsi long. Wings twice

as long as broad, rounded at tips, slender at base, costal nervure

stout, with subcostal forming a slender stigma : primary stalk

long, curving upward; stalk of subcosta long, curving upward;

radius long, curving upward, and running parallel with costal;

stalk of cubitus short, upper branch of cubitus curving upward,

upper fork long, turning downward, a little longer than lower

branch, forming a long cell; lower branch of cubitus transverse,

upper fork turning upward and then down; lower fork curving

round to the base; clavus stout, thickened; clavical suture long,

slender. Abdomen slender, yellow, with basal half of each

segment on both dorsal and ventral surfaces barred with dark

brown. Genitalia ((J) large, lower genital plate broad, rounded;

forceps broad at base, bending over like two bent fingers; penis

hidden; upper genital plate broad at base, rounded at apex.

Hab.—Pera Bore, Bourke, and Condobolin, N.S.W. (in each

case upon Acacia pendula; W. W. Froggatt).

This species appears to be peculiar to the Weeping Myall

(Acacia pendula) and probably ranges over the western country

where this tree grows. This insect can be found in all stages of

growth upon the twigs in November and December.

PSYLLA ACACI^-DECURRENTIS, n.sp.

(Plates xiv., fig. 7; xvi., fig. 5.)

Larva.—General colour bright orange-yellow, dorsal surface

mottled with fuscous; legs and antennse fuscous. Head very

large, convex in front; with a faint median cleft running down

centre to base of abdomen; antennae very long, slender; eyes

large, far back on sides of head. Thorax ver}^ small, legs long.

Abdomen broad, rounded to apex, lightly fringed with hairs.
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Pupa.— General colour bright reddish-brown; legs, antennae,

wing-covers, blotches behind eyes, two rows of spots down sides

of thorax, two elongated bars at base, and whole of apical portion

of abdomen dark brown. Dorsal surface thickly clothed with

short spiny hairs. Head short, broadest at base, rounded in

front and on sides; antennse stout and very long; eyes small, angular

on inner margins. Thorax rounded in front, swelling out on

sides to base of wing-covers; the latter small, elongate, rounded

at tips; legs stout, long, tarsi large. Abdomen large, swelling

out at base, almost circular, last segment curving inwards, form-

ing a lobe on either side of anus.

Imago.— Length 0*065, antennae 0*0275 inch.

Ochreous thickly marked with chocolate and darker brown;

antennae from second joint to tip and eyes black; abdomen banded

with black and red; wings opaque, thickly mottled with brown,

and marbled with w^hite, nervures ochreous. Dorsal surface

'clothed with fine grey hairs. Head small, nearly truncate in

front, median suture distinct, arcuate at base. Face lobes very

large, broad at base, coming to a conical tip. Antennae very long,

slender; 1st joint very short, broad; 2nd short, stout; 3rd long,

C3^1indrical ; 4th-9th shorter, uniform in length; 10th shorter,

pointed to apex. Eyes rather small, projecting slightly on sides,

angular on inner margins: central ocellus very small, at apex of

median suture; lateral ocelli elongate, situated at upper margin

of eye. Thorax : pronotum narrow, of uniform width, slightly

broadest at extremities; dorsolum slightly convex in front, broadest

in centre, tapering to a point at extremities, rounded behind;

mesonotum large, convex on summit, arcuate in front, produced

into a conical point on sides, rounded behind; scutellum arcuate

in front, rounded behind. Legs long, thighs thick, tibiiB slender,

tarsi long. Wings twice as long as- broad, swelling out in front,

slightly depressed in centre, swelling out broadly and rounded at

apex; nervures very thick, especially the costal; primary stalk

short, straight, stalk of subcosta long ; subcosta running into

costa forming a slender stigma; radius short, coming out on upper

edge of wing; stalk of cubitus very short; upper branch of cubitus
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long, curving upward and then down, upper fork short, coming

out below tip of wing; lower fork as long as upper; lower branch

of cubitus transverse, upper fork curving round, long; lower fork

short, curving sharply round towards base of wing; clavus stout,

thickened; clavical suture very long. Abdomen broad, rounded

on sides, red bands on dorsal surface, white on ventral. Genitalia :

((?) lower genital plate large, rounded; forceps slender, curved

inward; penis slender, upper genital plate slender, broad at base,

pointed at apex: (^) upper and lower genital plates short and

rounded.

Hab.—Richmond, Young, Wagga,N.S.W. (on Acacia decurrerts;

W. W. Froggatt).

The insects clustering all over the stems and branchlets

of this wattle form no protective covering or secretion. The

eggs, bright yellow and somewhat elongate in form, thickly

coat the bark of the small branches; larvae, pupae and perfect

insects crawl over the stem beneath. The very long antennae,

beautifully coloured wings and dark tints give this psyllid a

striking appearance.

PSYLLA CAPPARIS, n Sp.

(Plates xiv., fig. 6; xvi., fig. 14.^

Larva semitransparent to pale yellow, abdomen reddish-orange,

eyes bright red; tip of antennae black. Head very large, broad,

rounded in front, lightly fringed with fine hairs; eyes far back on

sides of head; a fine median suture running through head to base

of thorax. Antennae in front of head, tapering to tips. Thorax

as broad as head but not more than one-half the length, forming

two lobes on the sides. Legs stout, thick, and very hairy.

Abdomen rounded to apex, each segment ornamented with a fine

hair.

Pupa bright orange to pale yellow; apical half of antennae,

tibiae and tarsi black; wing-covers, blotches on head, spots on

thorax, interrupted bands on the base and apex of abdominal

segments dark brown. Dorsal surface lightly clothed with fine

scattered hairs, thickest upon legs, wing-covers, and tip of abdo-
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men, the latter clothed with a mass of white filaments forming a

white tufted tail General form that of larva, with head arcuate

behind; wing-covers swelling out on sides, abdomen broad and

rounded to tip.

Imago.—Length 0045, antennae 0025 inch.

General colour greyish-brown to light ochreous, mottled and
marbled with darker brown; antenna3 black from third basal

segment; abdomen bright yellow, apical margin of basal and
whole of apical segments black; wings opaque, clouded with a

greyish tint, thickly mottled with light brown, forming an

irregular pattern towards apical edge: nervures light brown.

Head narrow, rounded in front, slightly cleft in centre, rounded

to eyes, with a slight median suture and small rounded fovea on

either side, deeply arcuate behind. Face lobes broad at base,

short, coming to a point at apex. Antennae rather short, spring-

ing out in front of eyes; 1st joint short, broad; 2nd short; 3rd

longest; 4th-9th of uniform length; 10th short, slightly thickened

at tip. Eyes very large, prominent, semiglobular: central ocellus

small, at base of median suture; lateral ocelli large, close to hind

margin of eyes. Thorax : pronotum rounded in front, arcuate

behind, with extremities rounded, and marked with a dark spot;

dorsulum broad, slightly depressed on either side of front margin,

coming to a point at extremities, hind margin irregularly rounded;

mesonotum large, deeply arcuate in front, coming to a point on

extremities, rounded behind; scutellum arcuate in front, rounded

behind. Legs short, femora stout and rounded; tibise short;

tarsi small. Wings nearly twice as long as broad, narrow at

base, curved on costal margin to broad rounded tip; primary

stalk long, curving upward; stalk of subcosta long, subcostal

nervure turning up and forming a stout opaque stigma; radius

short, curving downwards, not reaching tip of wing; stalk of

cubitus short, upper branch curving upward, then down; upper

fork turning upward at tip, lower fork downward, each of about

equal length; lower branch of cubitus short, not as long as lower

fork, upper fork curving upwards, rounded to extremity; clavus

short, slender; clavical suture long, slender. Abdomen short,
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broad. Genitalia : {^) large, turned over back, lower genital

plate rounded, elongate; forceps broad at base, long, slender,

rather straight; penis hidden; upper genital plate rounded at

base, long, slender: (9) short, broad, thickly clothed with hairs,

which form quite a white tuft when viewed from above.

jJab.—Gunnedah, N.S.W. (on Capparis Mitchelli: W. W.
Froggatt).

This species was found in all stages of development, from the

bright yellow eggs to the winged psyllid, covering the underside

of the leaves of this shrub, the infested foliage looking as if it

had been coated with dust, from the number of larvae and larval

skins attached to the leaves. I have never seen this species

except on this one occasion, but it probably has a wide range like

its food plant.

PSYLLA CANDIDA, n.sp.

(Plates xiv., fig. 12; xvi., fig. 16.)

Larva dull yellow; tips of anteniise, spots on head and thorax

black, eyes reddish-brown; entire dorsal surface fringed with fine

hairs. Head small, rounded in front, broadest behind. Antenna?

very long, eyes large. Thorax short. Abdomen long, oval to tip,

marked with fine parallel striae.

Pupa pale yellow, with last four joints of antennae black, eyes

light red; abdomen pale green, yellow at apex. Head rounded

in front, arcuate behind. Antennae long, slender, basal joints

stout, apical ones tapering to tip. Eyes large, rounded, projecting.

Thorax swelling out behind head. Wing-covers large, projecting

beyond the base of abdomen. Legs short, thick. Abdomen oval,

smooth, showing slender interrupted black bars at base of seg-

ments, fringed with very stout black hairs.

Imago,—Length 0-04, antennae O'Ol inch.

General colour light ochreous, in some specimens head and

thorax shaded with green; abdomen bright green; last two joints

of antennae black, eyes red; wings light brown, sometimes barred

with darker tints, nervures dull yellow. Head narrow, rounded

and slightly lobed in front, with a deep median suture, arcuate
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behind. Face lobes small, not showing from above. Antennai

long, 1st joint very stout, broad; 2nd short; 3rd longest; 6th-10th

slightly swollen, rounded at apex. Eyes very large, projecting :

central ocellus very small; lateral ocelli small, on summit of head.

Thorax : pronotum broad and deeply convex in front, broad and

arcuate behind; dorsulum convex, coming to a point at extremities,

swelling out behind, convex at apex; mesonotum rounded in front;

scutellum broad, arcuate in front, rounded ])ehind. Legs short,

stout. Wings long, slender, thrice as long as broad, curved

in at base, costa straight to rounded tip; primary stalk long,

stalk of subcosta long, subcosta running parrallel with costa

forming a slender stigma; radius turning up at tip. not reaching

apex of wing; stalk of cubitus short, upper branch of cubitus

arching upward then down; upper fork curving down, emerging

in centre of tip of wing, lower fork as long as upper, curving

downwards; lower branch of cubitus long, upper fork ,curving

round forming a long cell, lower fork short, turning outwards;

clavus short, stout; clavical suture distinct. Abdomen short,

swelling out at base, distinctly marked at segmental divisions,

rounded on outer margins. Genitalia : ((J) short, broad, turned

up over the back; lower genital plate long; forceps slender, form-

ing two slender fingers; penis large; upper genital plate small,

rounded to a point at apex.

Hah. —Termiel, Gosford, N.S. W. (on Acacia decurrens; W. W.
Froggatt).

Tne larvae and pupse of this species attack the tips of the

foliage of the Acacia, producing a quantity of white wax}- fila-

ments which mat the terminal leaves together in the same manner

as do some of the mealy bugs. Under this secretion the larva?

feed and the pupse cast their skins; the perfect insects crawl

about on the foliage.

PSYLLA SCHIZONBUROIDES, n.sp.

(Plate xiv., fig. 3.)

Larva bright yellow, legs and antennae fuscous, eyes bright red.

Head rounded in front; antennae stout, with a very long terminal
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bristle. Abdomen small in proportion to head and thorax, seg-

mental divisions very distinct, dorsal surface covered with short

hairs, with a fringe of longer ones round the pointed tip of

abdomen.

Fiipa bright yellow, but thickly covered with fuscous on the

dorsal surface. General form very short and broad.

Imago.—Length 0-045, antennae 0-015 inch.

General colour dark brown mottled with ochreous; antennae

fuscous, except 2nd-4th joints which are yellow; legs marked with

yellow, tarsi black ; wings opaque, richly mottled with light brown,

forming a dotted pattern in centre but more blotched at edges;

segmental divisions of the abdomen white. Head as broad as

thorax, almost truncate in front, with a very slight median cleft

and suture, two small impressed foveee; somewhat angulated at

])ase of antennae, convex on hind margin. Face lobes large, very

Ijroad at base, coming to a point at tip, covered with long hairs.

Antenn.^ short, hairy, springing from in front of eyes, 1st joint

short; 2nd short, slender; 3rd longest; 4th-8th slender, shorter

towards apex; 9th-10th forming a slight club rounded at apex.

Eyes very large, prominent, standing out on the sides of head,

angular on the inner margins : central ocellus at apex of median

suture; lateral ocelli small, close to hind margin of head. Thorax:

pronotum slender, of uniform width, curving round behind eyes;

dorsulum slightly convex in front, coming to a point at extremi-

ties, sloping down on hind margin to truncate base; mesonotum

deeply arcuate in front, swelling out on sides to a point at

extremities, broadly rounded to base. Legs short, stout. Wings

little more than twice as long as broad, narrower at base, broadly

rounded to apex; primary stalk moderately long, stalk of sub-

costa long; subcostal nervure running close to costal, forming a

slender stigma; radius curved upward, then turning downward,

but emerging above tip of wing; stalk of cubitus short, upper

branch of cubitus long, arching upward, upper and lower fork

nearly of equal length, upper slightly longer, emerging below tip

of wing; lower branch of cubitus short, upper fork long, curving
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upward and then down, lower fork rather long, curving inward;

clavus short, clavical suture slender. Abdomen short, stout,

coming to a conical point at tip. Genitalia : ((J) short, lower

genital plate small, forceps short, upper genital plate small : (9)

very sliort, upper and lower genital plates short, pointed, covered

with tine hairs.

Hnb.—Condobolin, Carrathool, N.S.W. (on "Warrior Bush,"

Apophyllum anomalum; W. W. Froggatt).

This species probably has a wide range in the western districts

where the "warrior-bush" grows. The eggs are clustered close

together and frequently extend over an inch down the twig; they

are so numerous that they tint the smaller twigs a bright yellow..

The larvfe and pupa? discharge a white sticky secretion, which

envelopes them in a greyish-white mass, exactly like that of the-

common woolly aphis (Schizoneicra lanigera); beneath this the

insects are almost as thick as the woolly aphis under similar cir-

cumstances.

PSYLLA STERCULIiE, n.Sp.

(Plate XV., fig. 13.)

Eggs bright yellow, short and more rounded than usual, laid

in great clusters on the young foliage between the forks of

branchlets. The young larv?e crawl close together, seldom moving

at first, and are smothered with numbers of small black ants

{Leptomyrmex gracilis).

Larva.—Head and thorax dull yellow, barred with light brown,

eyes red; antennae and legs semitransparent, the latter tipped

with fuscous ; abdomen reddish-yellow ; entire dorsal surface

lightly clothed with long hairs. Head and thorax conjoined^

very broad, rather truncate in front, rounded behind. Antennae

short, standing on either side. Legs short, thick. Abdomen

small, truncate at base, rounded on sides to apex.

Pupa similar in colour, except that the brown markings are

much darker. Head not as broad as thorax; wing-covers small;

abdomen much broader. Entire dorsal surface covered with

short hairs bearing a sugary honey-dew.
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Imago.— Length 0*045, antennae 0"001 inch.

General colour ochreous, tinged with reddish-brown ; head,

prothorax and outer margins of dorsulum black; tips of antennae

and tarsi fuscous; front of dorsulum, sides of metanotum, hind

portion of thorax and bands on upper portion, and apex of abdo-

men chestnut-brown; wings light brown, semiopaque, nervures

darker. Head very narrow, turned down and rounded in front,

deeply arcuate behind, with a slight median suture and shallow

fovea on either side. Face lobes hidden from above. Antennae

very short; lst-2nd joints very short; 3rd cylindrical, slender,

long, 4th-9th short, rounded, decreasing in length to apex, 10th

rounded. Eyes large, projecting, angular on inner margin :

central ocellus hidden from above; lateral ocelli very small, in

line with centre of eyes. Thorax : pronotum narrow, deeply

curved in front, slender towards tips, not quite reaching to outer

edge of eyes; dorsulum large, rounded on either side, toothed at

extremities; mesonotum large, arcuate in front, rounded on sides,

arcuate at junction with scutellum. Legs long ; tibiae long,

slender; tarsi and tarsal claws large. Wing thrice as long as

broad, curved at base, rounded at tip; costal nervure very stout;

primary stalk very long; stalk of subcosta shorter than stalk of

cubitus; subcosta running into costal nervure, forming a thickened

slender stigma; radius straight, running out above tip of wing;

stalk of cubitus long; upper branch of cubitus very long, upjDer

and lower forks short, forming a small angular cell, upper one

emerging in centre of wing, lower branch of cubitus short, upper

fork long, curving round, lower fork nearly straight; clavus short,

clavical suture slender. Abdomen small. Genitalia : {$) curved

over back, very hairy; lower genital plate large, rounded; forceps

slender, upper genital plate short, rounded in front : ($) abdomen

large, swollen, genital plates forming an elongated tip, very hairy.

Hah.—Wagga, N.S.W. (on Kurrajong, Sterculia sp.; W. W.
Froggatt).

This is a rare species; I have only found it in one place, on the

kurrajongs at the back of the Experiment Farm at Bomen.
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PSYLLA ACACLE-BAILEYAN^.

(Plates xiv., fig. 2 ; xvi., fig. 3.)

Larval clustering round the tips of twigs, forming no lerp.

General colour bright yellow, legs and antennae fuscous at tips;

eyes red. Head broad, rounded in front, longer than thorax.

Antennie long, hairy, standing out in front. Eyes large, well

back on side of head. Thorax as broad as head, lobed on sides.

Legs long. Abdomen large, rounded, oval, with tip ornamented

with two fine hairs.

Pupa.—Head and thorax pale yellow to ochreous; tarsi and

last three joints of antennae fuscous; abdomen light yellow, shaded

with green; eyes reddish-brown; two blotches on head, markings

on thorax, vving-covers, transverse lines on upper abdominal

segments and the whole of lower segments fuscous. Head small,

rounded in front and on sides, not as broad as thorax, arcuate

behind ; antenna? long, slender, pointed at apex : eyes large,

rounded, projecting. Thorax swelling out at base, wing-covers

broad, rounded to tips; legs stout. Abdomen broad, rounded on

the sides to apex, slightly truncate.

Imago.—Length 0"03, antennae 0075 inch.

General colour dull orange-yellow, legs and antennae fuscous at

tips; abdomen pale green to yellow, barred with fuscous; thorax

mottled with brown ; wings grey, semiopaque, thickly covered

with irregular brown spots; nervures light brown. Dorsal surface

covered with a grey pubescence. Head small, deeply lobed in

front, arcuate behind antennae, rounded on sides, convex behind,

with a median suture, and a small dark fovea on either side.

Face lobes small, rounded, slightly hairy. Antennae slender, 1st

and 2nd joints rounded at apex, 3rd longest, 4th-8th uniform,

9th- 1 0th thickened, rounded at tip. Eyes very large, projecting,

rounded on outer margin, truncate on inner edge : central ocellus

very small, hidden by the floury pubescence; lateral ocelli very

small, situated near centre of inner margin of eye. Thorax :

pronotum narrow, convex in front, with a dark fovea on either

side near extremities; dorsulum slender, rounded in front, tapering
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to a rounded knob at sides, rounded behind; mesonotum large,

slightly arcuate in front, swelling out, rounded on sides, slightly

.arcuate behind ; scntellum small, broad. Legs long, slender,

'Covered with fine hairs. Wings short, broad, not quite twice as

long as broad, broadly rounded at tips
;

primary stalk long,

turning upwards, stalk of subcosta slightly longer, subcosta

running into costal nervure forming a distinct stigma; radius

short, turning upward at the tip; stalk of cubitus short, upper

branch of cubitus curving upward, then downwards; upper fork

turning downward, longer than lower fork ; lower branch of

cubitus short, upper fork long, curving upward and then down,

lower fork curving inwards; clavus stout, clavical nervure long,

crossing the length of anal cell. Abdomen : {$) slender, (9)

large, swollen. Genitalia : {$) large, lower genital plate short,

round at base; forceps very short, broad, blunt at tips, penis

small; upper genital plate broad at apex, slender, bending over

towards forceps, clothed with fine hairs; (9) very short, broad,

pointed at tips.

Hah.—Sydney, N.S.W. (on Acacia Baileyana, F.v.M.; W. W.
Froggatt.

)

The insects in all stages of growth cluster over the young

branchlets of the Acacia, so that in the early summer the trees

look as though they were infested with yellow aphides; they fly

off in a cloud when disturbed. The ei.'gs are slender, bright

yellow, and scattered all over the foliage, among which the larvae

and young pupse crawl about.

It is a curious fact that wherever this pretty, ornamental

wattle is planted the psyllids appear. They swarm in my garden

at Croydon, and I have seen them away out in the bush at

Balmoral on the trees, and in several other localities, so that the

range of the species is probably that of the food plant.

Genus Mycopsylla, n.g.

Head deeply cleft in front; face lobes wanting; eyes very large,

antennae very large, slender. Thorax witli pronotum not as wide

as head, narrow. Legs long, slender. Wings nearly thrice as
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long as broad, glassy transparent, acute at extremity; stigma

distinct; radius very short, turning upward; stalk of subcosta

longer than stalk of cubitus; furcations of upper arm of cubitus

forming an angular cell at tip of wing. Legs long, slender.

Abdomen narrow at junction with thorax, broad behind, tapering

to tip.

Type Psyllafici, Tryon.

Mycopsylla fici, Tryon.

Psylla fici, Tryon, Trans. Nat. Hist. Soc. Queensland, Vol. i.,

1892-4, p. 60.

(Plates XV., fig. 7; xvi., fig. 17.)

Eggs deposited in patches of about 50 upon the underside of

leaves, close together, but not in contact; dark reddish-brown,

finely granulated; oval, pointed at the extremities, showing a

straight parallel ridge or keel of lighter colour along the dorsal

surface.

Larva.—First stage: pale yellow, eye- spots brown; general form

oval, with a flange round body ; segmental divisions distinct;

clothed with short hairs forming a fringe round outer margins, a

pencil of white wax-like secretion cleft at tip projecting from

above tip of abdomen. Second stage : dull white to pale yellow,

entire upper surface of head (except median suture), four large

angular blotches on thorax, wing-covers, four interrupted bands

on basal and apical portion of abdominal segments black; eyes

bright orange. Head broad, oval; antennae very short forming a

curved horn in front of eyes; eyes not projecting. Thorax swell-

ing out behind eyes, rounded at base; wing-covers short, broad,

standing out, rounded to tip of abdomen; lightly clothed with

short hairs. Ventral surface pale yellow; basal portion of legs,

tip of rostrum, four slender bars on the upper and whole of the

apical segments of abdomen fuscous; tibia? and tarsi ochreous.

tiipa.— General colour as in last stage of larva, only the coloura-

tion much lighter, and tinged with yellow; abdomen pale green.

Head lobed in front, swelling out behind eyes, truncate at base;
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antenna? short, thick, pointed at apex, curving round sides of

head. Wing-covers reaching beyond base of abdomen; the latter

short, rounded, anal segment with a stout conical tubercle on

either side.

Imago.—Length 0-135, antennae 0-06 inch.

General colour ochreous-yellow; apex of basal, the whole of the

apical joints of antennae, outer margins of head, thorax, and

abdominal segments clouded with fuscous, thorax also shaded

with orange; eyes red; ocelli orange. Wings hyaline, nervures

ochreous. Head very broad, twice as wide as long, deeply

cleft and angulate between base of antennae, rounded on sides,

arcuate behind. Face lobes wanting. Antennae springing from

either angle of head, long, slender ; 1st joint very stout; 2nd

narrow at base; 3rd very long, cylindrical, narrow at base; 4th-

7th of uniform girth, but decreasing in length to tip; 8th much

shorter, swollen at tip; 9th shorter, swollen; iOth very short,

swollen, truncate at tip. Eyes very large, occupying the whole

side of the head, rounded on outer margin: central ocellus placed

at base of median cleft; lateral ocelli close to hind margin of eye.

Thorax : pronotum not as broad as head, curved, slender; dorsulum

very convex, rounded in front, sloping down on sides, rugose on

edges, rounded behind; me«onotum broad, arcuate on front and

sides, hind margin truncate; scutellum convex, slightly arcuate

in front. Legs long, stout, lightly clothed with hairs. Wings

thrice as long as broad, rounded to a point at apex; primary stalk

long, curved down in centre, clouded with fuscous along upper

edge; stalk of subcosta long, curving inward, straight above;

subcostal nervure long, close to costal, forming a distinct stigma;

radius very short, turning up beyond tip of stigma; stalk of

cubitus very short, upper branch of cubitus long, nearly straight,

upper fork turning upward above tip of wing, lower fork turning

down below tip of wing, thrice the length of upper fork; lower

branch of cubitus turning downward, upper fork long, curving

round; lower fork shorter, curving inwards to base of wing;

clavus stout, curved; olavical suture slender, running through

lower portion of cell. Abdomen long, slender, constricted at base,
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round to apex. Genitalia : {^) short, broad, lower genital plate

rounded to a point: forceps short, narrow at base, swelling out

and deeply arcuate at extremities, upper genital plate forming

curved short fingers; (9) short, broad, very hairy; tips of valves

coming to a sharp point.

Hab. —Sydney, N.S.W (W. W. Froggatt); Brisbane, Q. (H.

Tryon; in both localities on the Moreton Bay Fig, Ficus macro-
phylla.

)

This psyllid seems to range wherever the Moreton Bay Fig

grows. The larvte by piercing the upper surface of the leaves,

cause the sap to flow out into little buttons which coagulate

into regular folds and run together into a sticky mass, sometimes

covering a score or more of pupae. These remain under the

covering until fully developed, when they crawl out and emerge

from the pupal skin which remains attached to the leaf, so that

when this is badly infested the mass of dried coagulated sap is

surrounded with cast pupa-cases.

Mr. Tryon described only the eggs and larva of this insect in

his short account of "Two insect pests of the Moreton Bay Fig"

under the name of Psylla fici.

Mycopsylla proxima, n.sp.

(Plate xvi., fig, 8.)

Larva bright yellow, thickly mottled with black spots like the

preceding species on the head, but with the thoracic spots forming

a large blotch on the wing-covers; two large elongate marks on

first four abdominal segments, 5th with a band across, apical ones

all black. General form irregularly rounded, obese, and nearly

as broad as long; legs and antennae not visible when viewed from

above; anal segment of abdomen arcuate at tip, with a tubercle

on either side.

Pupa.—General colour pale green ; legs and antennae pale

ochreous, dorsal marking as on larva, but those on head and

thorax reddish-brown. Short, broad in form, clothed with fine

hairs, and a white secretion that rubs off easily.

Imago.—Length 0*115, antennae 0*0475 inch.

18
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General colour green, dorsal surface of head and centre of

thorax black, 1st segment of abdomen pale yellow, the rest dark

green, anal segment and genitalia yellow; wings hyaline, nervures

ochreous except primary stalk and subcosta which are black.

Head as in the preceding species, but 3rd joint of antennae more

spindle-shaped, fringed with fine hairs. Central ocellus very

small; lateral ocelli well up on side of eyes. Thorax : pronotum

and dorsulum very narrow, the former curving round the latter,

widest at extremities. Wings as in the preceding species, but

the stigma more slender, lower fork of upper branch of cubitus

longer, and upper fork of lower branch longer and more rounded.

Abdomen of same form. Genitalia {$) oi same general form,

with upper genital plate much more curved and hooked.

Hah.—Sydney, N.S.W. (on Ficus rubic/inosa; W. W. Froggatt).

This species is closely allied to the Moreton Bay Fig insect,

but is quite different enough to form a new species. The larva

and pupa are very different in form and colouration and in habits.

The larva always forms a solitary button of sap, under which

seldom more than one seeks shelter, the outer surface of the

exuded sap being covered with the fine hairs on the under surface

of the leaf, and never forming a large irregular mass as on the

foliage of F. macrophylla.

Genus Eucalyptolyma, n.g.

Head broad, deeply arcuate behind. Face lobes large, rounded

at tips. Eyes ver}'- large, prominent. Antennae short, apical

joints slightly swollen. Thorax : pronotum variable. Wings

rounded at extremities, stalk of subcosta longer than stalk of

cubitus; subcosta without stigma, running parallel with costa,

forming a long slender tail to marginal cell; radius long, turning

down at apex.

Type Eucalyptolyma maideyii.

Eucalyptolyma maideni, n.sp.

(Plates xiv., fig. 9; xvi., figs, 11, 20.)

Lerp white, opaque, granulated, 3 lines in length, 2\ wide at

base, commencing at a rounded spot with the central portion
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flattened, forming an elongate horn-shaped piece of sugar with a

narrow open lace-Uke strip running down each side ; broad

end of lerp open, forming a flat-roofed chamber in which the

larva hides with its head at the opening. The leaves of infested

trees are literally covered with these lerp-scales, which are very

brittle and crack off in the sun or are washed oif by rain very

quickly

Larva pale orange-yellow, legs and antennye semitransparent,

the latter tipped with black; eyes dark yellow. . Front of head

to tip of abdomen of uniform width; abdomen somewhat heart-

shaped. Back and outer margins fringed with fine hairs, which

generally carry minute globules of the white sugary secretion

used in constructing the lerp-scale.

Pupa. —Head and abdomen bright green; thorax pale yellow;

wing covers, legs, antennae, spots between eyes, thorax, and upon

abdomen brown. Head large, lobed in front, constricted at base;

antenn[« short, stout, fringed with long hairs; eyes large, project-

ing. Thorax long, sloping on sides to wing-covers, the latter

small; legs short, stout. Abdomen large, narrow at base, broad,

oval to tip.

Imago.—Length 006, antennae 0*0125 inch.

General colour bright green tinged with yellow at base of

thorax, and on genitalia; antennae, eyes, and legs light brown,

tips of first joint of tarsi and centre of eyes black; wings hyaline,

nervures dark brown. Head broad, arcuate in front, rounded on

sides, deeply arcuate behind. Face lobes large, close together,

rounded at tips, clothed with fine hairs. Antennae short; 1st

joint very thick; 2nd broad, short; 3rd long, slender; 4th-8th

uniform in length; 9th-10th shorter, the latterelongated, rounded at

apex Eyes very large, hemispherical, projecting: central ocellus

small, at apex of median cleft; lateral ocelli small, close to hind

margin of eyes. Thorax : prothorax produced in front into a

stout angular point fitting into back of head, the extremities

forming a rounded lobe behind the eyes; dorsulum rounded on

summit, not as wide as head, lobed on sides; mesonotum large,

arcuate in front, rounded behind; scutellum small, flattened.
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Legs short, stout. Wings more than twice as long as broad,

broad, rounded at tips; primary stalk long; stalk of subcosta

longer than that of cubitus, subcosta running parallel to costa

forming a long narrow cell but no stigma; radius very long,

curving round at extremity to tip of wing; stalk of cubitus short,

upper branch of cubitus long, almost straight, upper fork curving

sharply downwards, lower fork of about equal length; lower

branch of cubitus rather long, upper fork short, rounded, lower

fork very short, transverse, slightly turned in at tips ; clavical

suture distinct. Abdomen stout. Genitalia ((J) long, upper and

lower genital plates long, slender, when closed appearing like a

duck's head.

Hah.—Botanic Gardens, Sydney, N.S.W. (on Eticalyptus sp.;

W. W. Froggatt).

I have named this after Mr. J. H. Maiden, who has helped me
on many occasions since I took up the study of this family, with

notes, references and specimens.

EUCALYPTOLYMA ERRATICA, n.Sp.

(Plates xiv., fig. 8; xvi., fig. 21.)

Lerip white to pale yellow, formed of a brittle sugar-like

secretion which cracks or washes very readily off the leaves, com-

mencing at a point, attached along the outer edges of leaf,

swelling out, and shaped like a small flattened horn; 4 lines in

length, IJ in width at open base; scattered all over the underside

of leaves.

Larva pale yellow, hiding under lerp, but coming out and

running about over the foliage.

Pupa pale yellow; antennae darkest at tips, legs brown, a dark

mark on either side of thorax, wing-covers margined with brown.

Head small; antennae and legs short; wing-covers small, pointed

at tips. Abdomen very large, narrow at base, swelling out to

apex, elongate, oval, marked with impressed spots along the sides

of dorsal surface.
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Imago. —Length 0-0475, antennjie 00125 inch.

General colour deep yellow, eyes black, apical joints of antennae

light brown. Wings semitransparent, slightly clouded with

brown, nervures light yellow. Head broad, deeply lobed, with a

median suture, and a large fovea on either side; sloping down on

sides to eyes, deeply arcuate behind. Face lobes very large, long,

rounded at tips, turned down under head. Antennae short; 1st

joint broad, short; 2nd longer; 3rd-8th slender, of uniform length;

9th-10th forming a rounded club. Eyes very large, standing out

on sides of head, somewhat reniform : central ocellus small, hidden

from above; lateral ocelli small, very close to hind margin of eyes.

Thorax : pronotum narrow; dorsulum slightly rounded in front,

convex behind; mesonotum large, arcuate in front, rounded on

sides and apex; scutellum small. Legs long, slender, tibial spines

on hind legs ver}^ prominent, tarsi small. Wings more than thrice

as long as broad; narrow at base, rounded in front to a broadly

rounded tip; slightly arcuate on hind margin; primary stalk long,

straight; stalk of subcosta long; costal nervure running close to

costa, forming a slender cell but no stigma; radius long, curving

downward to tip of wing; stalk of cubitus short, upper branch of

cubitus curving upward then down, upper and lower forks of

about same length, both turning downward; lower branch of

cubitus long, upper fork curving round, lower- fork verj^ short,

curving inward; clavus short. Abdomen small. Genitalia : {^)
very large; lower genital plate short, rounded; forceps very long,

straight, slender, lightly fringed with hairs, and curved at tip;

upper genital plate ver}' long, thicker, and rounded at tip : (9)
short, broad, upper and lower genital plates forming a l:>lunt

point.

Hah.—Mosman Bay, and Sydney, N.S.W. (on Eucalyptus

corymhosa; W, W. Froggatt).

This species, in the structure of the lerp chamber and habits of

the larva, is closely related to E. maideni. The lerp scale is like

the central part of the former without the scroll-like network

ornamenting the sides.
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Genus Eriopsylla, n.g.

Head broad, cleft in front; face lobes short, broad, hairy;

antennae short ; eyes reniform. Thorax : pronotum slender,

curving round. Wings coriaceous, long, thrice as long as broad,

rounded at extremities; no true stigma; subcosta running parallel

to costal nervure forming a slender tail to the marginal cell;

stalk of subcosta longer than stalk of cubitus; radius long; legs

stout.

Type £J. viridis.

Eriopsylla viridis, n.sp.

(Plate xvi., fig. 6.)

Pupa pale green, with eyes, blotches on head, tips of antennae,

wing-covers, and apical portion of abdominal segments light

brown. Head broad, somewhat rounded; eyes small; antennae

short, fringed with fine hairs, pointed at tips. Thorax fitting

close on to base of head, as broad as abdomen; legs stout, with

apex of tibiae and tarsi fuscous. Abdomen oval, rounded at apex.

Imago.—Length 0*0475, antennae 0-0125 inch.

General colour bright green, legs and antennae pale green, eyes

silvery grey ; wings horn-colour, opaque, finely reticulated,

nervures yellow; genitalia yellow, tipped with red. Head broad,

rounded in front, slightly cleft, with a median suture, hind

margin arcuate. Face lobes broad, rounded at apex, clothed

with fine hairs. Antennae very short, composed of very short

joints, broadest at apex, and constricted at base ; 10th joint

elongate-oval. Eyes large, reniform, not projecting : central

ocellus small, indistinct; lateral ocelli small. Thorax : pronotum

narrow, wrinkled, and curled up on edges; dorsulum elongate,

truncate in front, rounded behind; mesonotum somewhat flattened,

arcuate in front, rounded on sides; scutellum narrow, truncate in

front, rounded behind. Legs stout, tibiae slender, tarsi large.

Wings thrice as long as broad, narrow at base, sharply rounded

to tip; primary stalk long, stalk of subcosta long; subcostal

nervure long, running parallel to costal, nearly reaching tip of

wing, forming no stigma; radius long, curving upward, and turn-
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ing down at tip of wing; stalk of cubitus short, upper branch of

cubitus long, upper and lower forks long, lower shortest, lower

branch of cubitus half as long as upper; upper fork long, curving

downwards, lower fork curving inward : clavus long, slender;

clavical suture ver}- slender. Abdomen broad, short, lightly

barred with yellow on sides. Genitalia {^) slender, lower genital

plate elongate, forceps stout at base, curving up into finger-shaped

tip: upper genital plate slender, curving over to tip of forceps.

^«6.— George's River, near Sydney, N.S.W. (on Melaleuca

linifolia; W. W. Froggatt).

The larvae and pupse cluster upon the tips of the young growth

of this shrub, enveloped in a slight fluffy white secretion, and are

generally scattered over an infested bush in small colonies.

Eriopsylla gracilis, n.sp.

(Plates xiv., fig. 11; xvi., fig. 9.)

Larva bright yellow, antennae, legs, and apex of abdomen semi-

transparent; tarsi and tips of antennae fuscous, eyes bright red.

Head very large, rounded, lobed, parallel on sides, truncate

behind; antennae short, thickened at base, coming to a point at

tips. Thorax not as long as head, but of uniform width; lobes

of wing-covers projecting slightly on sides ; legs short, stout.

Abdomen constricted at base, swelling out to same width as

thorax, rounded to tip, fringed with fine feathery filaments, each

with a globule of honey-dew at its apex.

Pupa.—General colour dull white to pale yellow; two broad

blotches on head, antennae, legs, spots on thorax, wing-covers,

three interrupted bands on basal segments, and the whole of the

apical portion fuscous ; eyes purple. Head large, rounded in

front, arcuate in front of eyes, sloping in on sides, truncate

behind; antennie short, standing o\xt> at an angle from sides of

head; eyes large, projecting, rounded in front, angulated on inner

margin. Thorax and abdomen of uniform width, short and broad-,

the latter rounded to apex; wing-covers large, broad, rounded to

apex; legs short, stout. Wing-covers and apical edge of abdomen
fringed with white wax-like filaments.
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Imago.—Length 0*03, antennae 0*0075 inch.

General colour deep 37"ellow, finely barred with black on thoracic

and abdominal segments; apical joints of antennae fuscous, eyes

light reddish-brown ; wings semiopaque, coriaceous, slightly

clouded with 3^ellow, nervures pale brown. Head broad, with a

frontal cleft, median suture, and fovea on either side; rounded in

front, arcuate behind antennae, swelling out, and rounded at eyes.

Face lobes short, deeply divided, rounded at apex, clothed with

fine hairs. Antennae short, springing from front of head, and

curving round on sides : lst-2nd joints short, thick; 3rd longest,

slender; 4th-9th slender, uniform; 10th not quite as long, rounded

at apex. Eyes large, projecting, reniform : central ocellus very

small, at apex of median suture; lateral ocelli large, close to front

margin of eyes. Thorax : pronotum very slender, curving round,

and impressed wdth five foveas; dorsulum spindle-shaped, broad in

centre, tapering to extremities ; mesonotum large, arcuate in

front, swelling out on sides, rounded and sloping round to hind

margin, arcuate in centre of hind margin ; scutellum broad,

rounded behind. Legs stout, tibiae slender. Wings long, slender,

thrice as long as broad, rounded at tip; primary stalk long; stalk

of subcosta longer than stalk of cubitus; subcosta running parallel

with costal nervure forming a narrow cell, but no stigma; radius

long, straight, running out above tip of wing; stalk of cubitus

short; upper branch of cubitus long; upper fork short, running

out at tip of wing, lower fork about same length, turning down;

lower branch of cubitus long, upper fork very long, curving round

to cubital fork, lower fork very short, nearly transverse; clavus

stout, clavical suture distinct. Genitalia : {g) lower genital plate

large, broad; forceps long, slender, turning upward; penis slender;

upper genital plate broad at base, terminating in a slender pointed

tip : (9) broad at base, sabre-shaped.

Hab.—Hornsby, Botany, &c., N.S.W. (on Eucalypt^is capitel-

lata; W. W. Froggatt).

This is a rather common species with a wide range over the

coastal districts of New South Wales. The larvae and pupae

congregate at the extreme tips of the young foliage, and envelope
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it in loose white woolly filaments, among which they feed and

pupate.

Genus S ync a r pi o l v m a, n.g.

Head very broad, short, sharply turned down, arcuate behind,

very slightly cleft in front. Face lobes short, broad. Eyes very

large, flattened. Antennae short, slender, springing from cleft

below eyes. Thorax: prothorax very short, deeply curved, reach-

ing to inner margins of eyes; mesonotum very large, arcuate at

tips behind eyes, forming a slight knob in front; scutellum very

large. Legs slender, tibicB of hind pair slightly swollen at apex.

Wings thrice as long as broad, rounded at tips, stalk of subcosta

short; stigma wanting, subcosta forming a slender open cell;

radius long; cubital cells small.

Type Syncarpiolyma maculata.

Syncarpiolyma maculata, n.sp.

(Plates XV., tig. 2; xvi., fig. 7.)

PupcE pale yellow, eyes bright red. Head broad, rounded in

front to hind margin of eyes, broad, truncate behind ; antennae

long, standing out in front of head; eyes large, rounded, pro-

jecting on sides. Thorax broad at base, swelling out on sides;

wing-covers projecting, rounded at tips. Abdomen constricted

at base, swelling out, broadl}^ rounded, coming to a point at apex,

which is clothed with a brush of long stout hairs.

Imago.—Length 004, antennse 0-01125 inch.

General colour light brown, with darker brown spots and

markings; eyes red, margined with yellow, ocelli pale orange;

spots upon thorax and scutellum black; wings light brown, semi-

opaque, coriaceous, lightly spotted with black, nervures clothed

with fine hairs. Head short, wide between eyes, lobed in front,

with a deep median suture, and a large fovea on either side;

hind margin deeply arcuate. Face lobes very small. Antennae

short, slender: 1st joint stout; 2nd short, cylindrical; 3rd very

long; 4th-6th shortest; 7th-8th slightly longer; 9th-10th short,

swollen. Eyes very large, projecting: central ocellus at aj)ex of
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median suture, lateral ocelli close to hind margin of eye. Thorax

:

pronotum narrow, marked with four black spots ; dorsulum

slender, rounded in front, broadest in centre, tapering to extremi-

ties; mesonotum large, convex, with a fine spine on either side;

scutellum slender, arcuate in front, spined on either side. Legs

slender. Wings thrice as long as broad, slender and rounded to

tips, delicately shagreened, a black spot at the apex of each

nervure, and three black spots near apex; primary stalk short;

stalk of subcosta short, subcostal nervure forming no stigma

;

radius straight, turning up, just above tip of wing; stalk of

cubitus very long, upper branch of cubitus long and straight,

upper and lower forks of about equal length, turning downward

at tips; lower branch of cubitus turning down, upper fork long,

curving round, lower fork short; clavus long, straight. Abdomen
short, broad. Genitalia : (^J) very large, turned up over the

back, lower genital plate rounded beneath; forceps slender, long,

curved inwards; penis small; upper genital plate very long, broad

at base, curved and tapering to tip : (9) formed of two slender

plates enclosing the ovipositor, nearly as long as the rest of

abdomen.

Hah.—Termiel, N.S.W., (on Syncaiyia laurifolia ; W. W.
Froggatt).

This is a rare species which I have only met with on one

occasion on the South Coast. Insects in all stages of growth

cluster upon the tips of the young shoots of the Turpentine Gum,

enveloped in a fine white flocculent down. ,

Genus Brachypsylla, n.g.

Head narrow, deflexed in front, face long. Face lobes short,

broad, rounded at apex. Antennse very short, apical joints very

short. Eyes very large, reniform. Thorax : pronotum large.

Wings very broad and rounded at tips; stalk of subcosta very

long; subcostal nervure running directly into costal nervure,

forming no stigma or thickening of costa; radius curving upward

at tip; stalk of cubitus short, upper branch of cubitus long.
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straight. Legs long, slender, with a number of spines at apex of

hind tibiae.

Type Brachypsylla tryoni.

Brachypsylla tryoni, n.sp.

(Plates XV., fig. 1; xvi., fig. 1.)

Larva bright yellow, eyes bright red. General form elongate^

antennae and legs stout, long. Head rounded in front. Thorax

small. Abdomen short, constricted at base, swelling out on sides

to rounded apex, heart-shaped. Dorsal surface fringed and

covered with scattered short hairs which are again covered with

fine particles of white sugary secretion, and a drop of liquid or

filament on the anus.

Pupa light yellow, shaded with olive-green, thickl}^ mottled

with brown on dorsal surface; tips of antennae, tarsi, eyes, two

large blotches between them, four more angular patches, and

several pencil-like lines on thorax, wing-covers, five interrupted

bands on upper segments and apical portion of abdomen dull

brown. General form short, broad, with tip of body turned up

when crawling on foliage. Head irregularly rounded in front

and on sides, truncate behind, broader than long, antennae stout,

pointed at tips, standing out on sides of head; eyes angular on

inner margins. Thorax short, nearly square, longer than broad;

wing-covers very large; legs rather long. Abdomen large, nearly

hemispherical, slightly arcuate at tip. Ventral surface showing

a ring of brown spots.

Imago.—Length 0'05, antennae 0*0075 inch.

General colour black, dorsal surface mottled with minute grey

scales giving it a clouded appearance; legs clothed with fine grey

hairs; 2nd, 3rd, and basal half of 5th antennal joint, tibiae, and

tarsi ochreous; eyes reddish-brown; wings semitransparent, but

so thickly blotched with dark brown that there is very little of

the lighter colour; nervures fuscous, light-coloured where crossing

white blotches in wing. Head small, deeply arcuate behind,

turned down in front, distinctly rounded, flattened, with a slight



272 AUSTRALIAN PSYLLIDjE,

median suture. Face lobes short, broad at base, rounded at apex.

Antennae very short, springing up in front of eyes ; 1st joint

broad, stout; 2nd cylindrical, short; 3rd longest; 4th-5th long;

6th-9th very short, rounded; 10th shortest. Eyes very large,

projecting, reniform viewed from above: central ocellus small,

close to base of face lobes; lateral ocelli small, close to upper

edge of QjQ^. Thorax : pronotum rather large, uniform in width,

reaching to hind margin of eyes, with an impressed spot on either

side; dorsulum nearly truncate in front, rounded behind; meso-

notum broad, convex, deeply arcuate in front, rounded at

extremities; scutellum small. Legs long, slender, hairy, spines

on apex of hind tibiae numerous. Wings more than twice as long

as broad, narrow at base, broadly rounded at tip; j^rimary stalk

stout; stalk of subcosta very long; subcosta acute, running into

costal, forming no cell or stigma; radius short, parallel, turning

up slightly at tip; stalk of cubitus short, upper branch of cubitus

long, straight, upper fork curving downward, lower fork nearly

as long as upper, lower branch rather long, upper fork arched,

curving round in a half circle, lower fork turning inwards; clavus

stout, clavical suture slender. Abdomen short, stout. Genitalia:

{$) lower genital plate short, rounded ; forceps short ; upper

genital plate large, broad at base, coming out into a horn-like

point at apex : (5) short, upper and lower valves coming to a

point, slightly turned up at tip.

//a6. —Brisbane, Queensland (on Conyza viscidula; H. Tryon).

The eggs are scattered about among the hairs on the underside

of the leaves of this plant, of a deep yellow colour, and more

pointed than usual. I have a very fine series of this curious and

very distinct species from Mr. Tryon, who says "it is rather

common in the neighbourhood of Brisbane."

iv. Subfamily TRIOZIN.S:, F. Loew,

Front of head either swollen or produced into two conical

processes; eyes more or less prominent. Stalk of cubitus wanting;

vein forking directly from junction with subcosta.
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Genus i.

—

Petalolyma, Scott, Trans. Ent. Soc. Lond. 1882,

p. 459.

ii.

—

Bactericera, Puton, Ann. Soc. Ent. France, (5), vi.,

1876, p. 286.

iii.— Trichopsylla, Thompson, Opus. Ent. 1877 (f. viii.),

p. 820.

iv.

—

Trioza, Forster.

v.—Rhinopsylla, Riley, Proc. Biol. Soc. Washington,

1888, p. 71.

vi.

—

Pachypsylla, Riley, I.e.

vii.

—

Neolithus, Scott, I.e., p. 445.

viii.

—

Phacopteron, Buckton, Ind. Mus. Notes, Vol. iii..

No. v., p. 18, 1895.

ix.

—

Parhypsylla, Riley, Canadian Entomologist, xv.,

p. 157, 1883.

X.

—

Ceropsylla, Riley, Proc. Biol. Soc. Washington, 1888.

Genus Trioza, Forster.

Head produced into two conical pr<icesses in front. Eyes

large : ocelli large. Antennae slender from 3rd joint to apex.

Wings : cubitus without a stalk; hind marginal nervure pro-

ducing three ^)ranches, of which two spring from the same point;

three short nervelets free on the dorsal edge of wing between the

fork of cubitus.

Most of the Australian species in this subfamily appear to fit

very well into the Genus Trioza. The larvse of a number being

gall-makers, spend the earlier stages of their existence enclosed

in thick fleshy galls upon the foliage of different species of

Eucalypts. I do not know of any psyllid galls on other trees

than Eucalypts. Upon Tristania and Eugenia the insects form

curious pits and blisters and not true galls, in which the larvse

remain until full grown in their natural state, though firmly

imbedded; if the leaves are gathered too early, when they com-

mence to dry the larvae disconnect themselves from the leaves

and crawl about quite easily.
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The extraordinary form of the fish-like larv?e of the species

living upon the Casuarina, shows how they adapt themselves to

the slender thread-like foliage upon which they live. Scott has

described several South Amenican species producing galls, and

Buckton recently described one from India, and though he

figures the wings as those of a Trioza, he places it in the genus

Psylla.

Trioza orbiculata, n.sp.

(Plates XV., fig. 9; xvi., fig. 22.)

Pupa large, broad; dorsal surface black, fringed right round

with fine ciliated spines ; ventral surface pale green, legs and

antennae black. Back flattened ; head and thorax forming a

rounded shield twice as large as abdomen.

Imago.—Length 0"11, antennae 0*03 inch.

General colour brownish-yellow; eyes reddish-brown; abdominal

segments darker, banded with fuscous; wings hyaline, nervures

light brown. Head narrow, nearly as broad as the thorax, deeply

impressed in front, with a deep median suture, and large fovea

on either side wrinkling up all the front of the forehead; hind

margin deeply arcuate. Face lobes small, fringed with long

hairs. Antennae very long, slender; lst-2nd stout; 3rd-9th long,

slender; 10th short, slightly clubbed. Eyes large, projecting,

rounded on outer margin, deeply angled on inner nuirgin : central

ocellus hidden at apex of median suture; lateral ocelli large, in

line with centre of eyes. Thorax : pronotum very narrow, curved

upward, swelling out behind eyes; dorsulum very large, convex,

projecting and rounded in front, sloping sharply on sides, which

are rugose and slightly toothed, apex truncate; mesonotum large,

curving round dorsulum on sides, truncate in centre, at base and

apex; scutellum large, truncate in front, convex, rounded behind.

Legs short, stout. Wings nearly thrice as long as broad; long,

slender, more rounded at tips than usual
;
primary stalk long,

turning slightly upward; stalk of subcosta very short, no costal

cell or stigma; radius short, turning up, forming a lanceolate cell,

stalk of cubitus wanting; upper branch of cubitus first turning
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upward then downward, upper fork rather straight, running out

above tip of wing; lower fork shorter, turning downward; lower

branch of cubitus turning straight down, upper fork forming a

large rounded curve; lower fork straight, turning in at tip; clavus

thickened. Abdomen short and stout. Genitalia : (^J) forceps

large, rounded, and turning upward into a pear-shaped tip.

Hah.—Bungendore, N.S.W. (on Eucalyptus sp. ; W. W.
Froggatt).

Larva producing four or five broadly rounded fleshy galls from

I inch to 2 lines in diameter, and \ inch in height upon the

foliage of Eucalij'ptus sp. They are variable in form; the attach-

ment to the leaf is slight, but the whole of the base of gall is

flattened on the leaf, swelling out, rounded at apex, with from

three to six tubular cells, each containing a larva. When imma-

ture these openings are very indistinct. The colour of the galls is

variable, those exposed being brightly tinted with red and yellow;

those hidden or sheltered of a pale sea-green colour, but all are

clothed with a fine white plum-like bloom.

Trioza carnosa, n.sp.

(Plate xvi., figs. 12 and 24.)

Larva dark brown on dorsal surface, green shaded with yellow

on thorax and on ventral surface; eyes red; antenna? and legs

light brown: Outer margin of dorsal surface fringed with minute

ciliated spines, covered with white woolly filaments which rub off

very easily. Head small, imbedded in thorax but outlined with

a light yellow line and suture of same colour down the centre of

the back ; antennae very short, horn-shaped ; eyes very small.

Thorax and head combined forming a rounded shield ; tips of

wing-covers overlapping base of abdomen ; legs short, thick.

Abdomen arcuate on sides, rounded to apex. Ventral surface

rounded, abdomen showing segmental divisions, with a regular

upper edge or flange right round.

Pupa similar in form and colouration to larva, with the wing-

covers much more prominent, and the outer margins more thickly

frinijed with white filaments.
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Imago.—Length 0'1175, antenna3 O'OS inch.

General colour reddish-yellow, dark ochreous marks on head

and thorax, abdomen yellow tinged with green and barred with

brown to blackish bands; tips of antennae black; eyes reddish-

brown ; wings hyaline, nervures reddish-brown Head small,

deeply cleft in centre, and wrinkled on either side of median

suture; arcuate in front, rounded on sides, deeply arcuate behind.

Face lobes large, rounded at tips, clothed with long hairs.

Antennie long, slender; 1st joint broad, short; 2nd short, bead-

shaped; 3rd slender, very long; 4tii-8th uniform, about half the

length of 3rd; 9th shorter; 10th short, thickened, and rounded

at tip. Eyes very large, projecting, angulated on inner margins

:

central ocellus large at base of central cleft; lateral ocelli vitreous

at angle of inner margin of eyes. Thorax : pronotum very

narrow, deeply curved round in front, arcuate behind; dorsulum

convex, almost round; with a slight spine on either side; meso-

notum large, deeply arcuate in front, curving round dorsulum,

rounded behind; scutelium truncate in front, rounded behind;

legs long, slender. Wings more than twice as long as broad,

narrow at base, broadest and rounded to tip; primary stalk long,

straight: stalk of subcosta short; radius short, marginal cell long,

nearly reaching to tip of wing; upper branch of cubitus turning

downward, long, upper and lower forks short, the former emerging

above tip of wing; lower branch of cubitus short, turning sharply

down, upper fork long, curving round; lower fork rather long,

transverse, curving in at extreme tip; clavus short, curved;

clavical suture slender : centre of cells on hind margin with fine

stride. Abdomen stout, tapering to apex. Genitalia : (g) very

short, lower genital plate short; forceps short, peg-shaped; upper

genital plate broad, curving over forceps : (9) fitting into tip of

abdomen, hidden from above, formed of two slender serrate

valves.

Hab.— Hydnej, Mittagong, &c., N.S.W. (on Eucalyptus sp.

;

W. W. Froggatt); New Norfolk, Tasmania (on E. ohliqua; A.

M.'Xiea;^..
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The larvfB produce thick fleshy soft galls of a regular oval form

upon the leaves of several species of Eucalypts, measuring up to

8 lines in height and 5 in diameter at the centre, narrow and

constricted at the base, brightly tinted with green and red when

occurring in exposed positions; sometimes single, but generally

in groups of two or three in contact with each other. The larva

attacks the leaf from the undersurface, but unlike the " bubble

galls," the scar heals up, and as the gall increases in size it cracks

at the apex, forming an irregular slit opening into a tubular

chamber, in the centre of which is to be found the larva attached

by its rostrum to the bottom of the chamber, but easily detached.

When full grown the psyllid casts its pupal skin and emerges

through the top of the gall.

This is a widely distributed species, forming galls on several of

the thick-leaved Eucalypts, but about Sydney chiefly upon E.

capitellata. The insects are very variable in colour and size, the

females being much bigger than the males. I have placed speci-

mens received from Tasmania with our own specimens, as the

galls are exactly alike and the general structure seems to agree,

though the perfect insect is much larger.

Trioza eucalypti, n.sp.

(Plate xvi., fig. 23.)

Larva.—General colour ochreous on dorsal surface floured

with white dust which forms white filaments round the outer

edge beneath which is an unbroken fringe of short spiny hairs;

eyes dark reddish-brown ; ventral surface covered with floury

secretion; head, thorax and legs ochreous; abdomen pale green.

General form flattened and shield-shaped above. Antennae short,

thickened at base, curling round like a sheep's horn; legs stout,

thick, with large tarsal claws ; ventral surface swelling out,

corrugated; abdomen convex and globose. (When the larva is

removed from the gall it turns the abdomen up when crawlin

Pitpa not differing from full-grown larva. /^O^ L^ /

Imago.—Length 01 15, antennae 004 inch. A^ o^^ ^o -^

ujlLIBRARY a

A S3;
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Fight reddish-brown, central segments of antennae and base of

abdomen fuscous; eyes dark reddish-brown; tarsi black; wings

hyaline, iridescent, nervures ochreous. Head small, deeply cleft

in front, forming a rounded lobe on either side with deep impres-

sion in centre, arcuate at base of antennae, arcuate behind, swelling

out behind eyes. Face lobes short, rounded, hidden from above.

Antennae long, slender, springing from centre of head lobes in

front of eyes; lst-2nd joints very short; 3rd very long and slender;

4th-8th much shorter, slender, uniform in length; 9th- 10th very

short, the latter thickened, and truncate at tip. Eyes large,

rounded, prominent, slightl}^ angular on inner margin: central

ocellus at apex of cleft; lateral ocelli in line with angle of eyes. "

Thorax : pronotum very small, deeply convex in front, swelling

out at tips behind eyes; dorsulum short, nearly circular, convex,

produced into a spine at extremities ; mesonotum very large,

broad, arcuate in front, rounded to sides, where it is produced

into an angular point, truncate behind; scutellum small, arcuate

in front, rounded behind. Legs long, lightly clothed with long

hairs; femora short, thickened; tarsal claws large. Wings nearly

thrice as long as broad, rounded to tip; primary stalk very long,

straight; stalk of subcosta very short; radius short, curving

downward; upper branch of cubitus long, curving downward;

upper fork longest, emerging above tip of wing, lower fork

shortest; lower branch of cubitus very short, curving down, upper

fork long, curving round, lower fork running straight down; clavus

short, stout; clavical suture short: striae marking the cells on

hind margin of wing. Abdomen large, rounded to tip. Genitalia:

((Jj
short, very similar to former species : (9) more elongate, but

formed of two similar toothed valves contracted beneath the tip

of abdomen.

ffab.—Mosman, near S^^lney, N.S.W. (on Eucalyjjtus Siehe-

riana; W. W. Froggatt).

The larvae produce thick, solid, rounded galls, four lines in

diameter, flattened on the apex, sometimes scattered singly upon

the leaves, but frequently clustering together so that several

coalesce and grow into each other, forming an irregular mass;
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when numerous the foUage of the infested tree becomes aborted

and curled up from the immense number of woody galls. The

insect attacks the leaf from the underside, leaving a ragged scar

at place of entry; the galls f(row out on the other side, of a dull

yellow colour with a rounded mark on summit; the chamber

small, circular, just large enough to contain the larva. The

galls as they dry crack at the apex into four or five segments,

curling outward in a ver}^ peculiar manner after the psyllids

have abandoned them. I have cut the perfect psyllid out of

perfectly closed galls in which there was no opening, so that I do

not understand how the perfect insect makes its way out of the

gall; probably most of them are ready to come forth just as the

apex of the gall splits.

This species is closely allied to Trioza multitudinea, Tepper,

described by Maskell from South Australia, but his description

of the galls and insects does not apply to this one, which is pro

bably a local species.

Trioza circularis, n.sp.

Larva similar in colour and form to that of the preceding

species. Dorsal surface flattened, thickly fringed on outer margin

with fine ciliated spines, hidden beneath an upper fringe of white

waxy secretion.

Imago.—Length U'l, antennne 0*035 inch.

General colour ochreous with yellow tints; abdominal segments

banded with dark brown; antennae yellow, apex of 4th-7th and

the whole of Sth-lOth joints fuscous ; wings hyaline, nervures

light brown. Head short, deeply divided in front, flattened,

rugose, with median suture and fovea on either side; rounded in

front to eyes, arcuate behind. Face. lobes short, broad, rounded.

Antennae long, slender; 1st and 2nd joints short, stout; 3rd very

long, cylindrical, thrice as long as broad; 4th-7th of uniform

length; 8th shorter; 9th- 10 very short, truncate at apex. Ej^es

very large, not as long as head, angular on sides : central ocellus

well up in centre of median suture; lateral ocelli large, on summit
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of head. Thorax : pronotum ver}' narrow, rounded in front,

arcuate behind; dorsulum very large, prominent, convex, rounded

and narrow in front, swelling out and rounded behind; mesono-

tum large, broad, slightly depressed in front, with a faint median

suture, arcuate in front, rounded on sides, truncate at apex;

scutellum large, flattened, rounded behind. Legs short, stout;

tibiae long, tarsi and claws large. Wings more than twice as long

as broad, rounded from front margin to tip, which is slightly

acute
;

primary stalk long, straight ; stalk of subcosta short;

radius short, not reaching to tip of wing; upper branch of cubitus

curving downward, upper fork emerging just above tip of wing,

lower fork shorter, forming an angular cell ; lower branch of

cubitus turning downward, upper fork rounded, lower fork curving

in at tip; clavus stout, clavical suture long, slender. Abdomen

large, rounded at tip. Genitalia : (9) very short, rounded and

hidden under tip of abdomen.

Rab.—Wyong, N.S.W. (on Eucalyptus sp.; W. W. Froggatt).

This is not a common species. The larvae produce much more

regularly formed spherical galls than is usual, measuring from

three to four lines in diameter, clustered together in such numbers

as to frequently abort the leaves. The opening is on the under

side of the leaf, with the walls of the gall very thick and fleshy.

Trioza multitudinea, Tepper.

Maskell, Trans. R. Soc. 8. Aust. 1898, p. 8, pi. iii., flgs. 11-17;

Ascelis (?) multitudinea, Tepper, oj). cit., Yol. xvii. p. 278,

1893, pi. iii, figs. 15-21.

Mr. Maskell redescribed this species, originally described by Mr.

Tepper in a paper entitled "South Australian Brachyscelid

Galls," in which he placed it among the gall-making coccids. He
sent some of these supposed coccid galls to Maskell, who found

that they contained the larva? of a psyllid from which he bred

some of the perfect insects. Among others he says that Mr.

Froggatt sent him specimens of the galls from New South Wales.

But I doubt if he bred any specimens from the galls that I sent,

and he probably concluded that the galls were the same, as I can
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find no examples of the species in my collection which agree wdth

the description of T. mv.Hitudiiiea.

He says the "adult female is almost entirely yellow, with a

darker tinge on the thorax, dorsally, and at the extremities of the

antennae and feet; the eyes are red, semiglobular, faceted, placed

on a short tubercular base. The head is broader than long,

depressed in front and produced beneath in two moderately long

sub-conical processes : the rostrum is cylindro-conical. The
antennae have 10 joints, all elongated, subequal and ringed, except

first two, which are short and smooth." The genitalia are

remarkable, and the wings more elongated and pointed than in

most species.

Hah.—Marino, S.A. (on Eucalyptus sp.; J. G. O. Tepper).

Trioza banksi^, n.sp.

(Plates XV., fig. 4; xvi., fig. 26.)

Pupa pale greenish-yellow; eyes black; dorsal surface covered

with fine silvery tinted hairs. General form oval, flattened on

dorsal surface; head and thorax rounded in front and on sides;

antennae short, apical joint longest; wing-covers small, projecting

slightly at apex; abdomen slightly constricted at base, rounded

to apex, fringed right round with ciliated spines; ventral surface

flattened; legs stout.

Imago.—Length 0*0375, antennae 0*0075 inch.

General colour pale golden-yellow; eyes brown; wings hyaline,

nervures light brown. Head large, deeply cleft in front, rounded

on sides, arcuate behind. Face lobes large. Antenna? short,

slender; 1st joint short, stout; 2nd twice the length of 1st; 3rd

slender, thrice the length of 2nd; 4th half length of latter; 5th

shortest; 6th-8th of uniform length; 9th-10th much shorter,

slightly swollen to tip. Eyes large, rounded on outer margins,

angulated on inner: central ocellus small, lateral ocelli close to

eyes Thorax : prothorax narrow ; dorsulum large, convex,

irregularly rounded; mesonotum large; scutellum large, rounded.

Legs slender. Wings thrice as long as broad, rounded to an
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angular tip; primary stalk long; stalk of subcosta medium, costal

cell wanting ; radius short, turning upward, upper branch of

cubitus long, upper fork short, running out above tip of wing;

lower fork shortest, turning downward; lower branch of cubitus

transverse ; upper fork short, arched ; lower fork very short,

curving in at apex. Abdomen short. [Genitalia damaged.]

Ilab.—Botany, near Sydney, N.S.W. (on Banksia serrata; W.
W. Froggatt).

This is a very rare species which does not form galls. The

larv^ cling close to the undersurface of the leaves of the food-

plant which they very closely resemble in colour, but produce no

gall or blister. The perfect insect when at rest has the body and

wings pointed upward as if it were standing on its head.

TrIOZA EUGENI.E, n.sp.

(Plates XV., fig. 10; xvi., fig. 15.)

Larva varying from pale to dark yellow, eyes pink. General

form oval; dorsal surface flattened, shield-shaped, outer margin

with a rim of lace-like fringe quite different from the encircling

ciliated spines in other species of this genus; ventral surface

convex, margined with a fleshy flange. Antennje 8-jointed, broad

at base, coming to a point at tip, reaching edge of marginal

flange. Legs short, stout. Abdomen much corrugated.

Pupa varying in colour from dark yellow to brown. More

circular in form than the larva; head showing a rounded base and

apex through dorsal shield; eyes large; antennae extending beyond

edge of shield; wing-covers slightly swollen on sides, overlapping

the basal segment of abdomen; a broad transverse suture between

thorax and abdomen.

Imago.—Length 0'0675, antennae 001 inch.

Colour very variable, in freshly emerged specimens from dull

yellow to ochreous; eyes reddish-brown, last two apical joints of

antenna black; thorax marbled with yellow lines; wings hyaline,

nervures light brown. The whole insect clothed with fine hairs,

thickest and longest on front of head, back and abdomen. Head
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short, not as broad as thorax, slightly truncated in front, with a

fine median suture; a small fovea on either side, and a slight

transverse ridge above; arcuate behind. Face lobes large, conical,

hirsute. Antenna; long; lst-2nd joints stout, broad; 3rd very

long, slender; 4th-8th about half the length of 3rd; 9th-10th much
shorter-, swollen, forming a slight club. Eyes very large, project-

ing, rounded on outer edge, truncate on inner: central ocellus

small, at apex of median suture; lateral ocelli small, close to upper

margin of eyes. Thorax : pronotum short, broad, rounded in

front, arcuate behind ; dorsulum large, hexagonal, with sides

slightly tuberculate; mesonotum large, slightly arcuate in front,

truncate behind, with sides sloping upward; scutellum very large,

arcuate in front, rounded behind. Legs long, slender, clothed

with fine hairs; apex of tibiae of fore-legs with a stout spine on

either side of the large tarsal joints. Wings large, more than

twice as long as broad, front margin curved, apex forming an

angular tip; primary stalk long, straight; stalk of subcosta long;

radius short, forming a lanceolate cell; upper branch of cubitus

long, curving downward; upper fork short, emerging above tip of

wing; lower fork shorter, emerging below tip of wing; lower

branch of cubitus long, sloping down; upper fork short, curving

round; lower fork short, curving in at tip; clavus slender, clavical

suture slender. Three wedge-shaped marks of false strise on hind

margin. Abdomen short, broad. Genitalia : {^) lower genital

plate short, broad ; forceps short, broad at base, conical but

dilated at apex; upper genital plate short, broad, rounded above:

(9) short, conical at tip.

Hab.—All the coastal districts of New South Wales (on

Eugenia Smithii ; W. W. Froggatt) ; Gippsland, Vic. (on E.

Smithii; C. French, Junr./.

The larvie attach themselves to the young foliage of the tree,

commencing on the upper surface of the leaves (sometimes as

many as 50 upon a single leaf); puncturing them with their sharp

rostra, they cause small blisters to appear on the undersurface so

that the insects lie in the hollow thus formed, with the dorsal

surface level with the upper surface of the leaf. When immature
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the outer margin of the shield-shaped larva is smooth, but in the

later stages of development there is a regular marginal fringe of

white waxy filaments round the pupa.

This species has a wide range, probably as wide as the food-

plant, as I have them from the Northern Rivers (Lismore) to

Gippsland in the south. When badly infested the foliage of the

food-plant becomes much discoloured, tinted with reds and

yellows, and twisted, corrugated and aborted. Though the insects

seem to be firmly attached to the leaves, when they were kept in

jars for observation they detached themselves and crawled about

as soon as the foliage began to wither.

I have a series of specimens obtained on some undetermined

shrub (probably E. Smithii) at Clifton some years ago, in which

the cross-nervures between the primary stalk and the costal

nervure are clouded with black, and the clavus is blotched,

markings which I have never found on the typical form. This,

however, may be a distinct species, but in the absence of more

fresh material, I regard it as a seasonal variety of the typical

form.

TrIOZA CASUARIN.E, n.sp.

(Plates XV., fig. 11; xvi., fig. 27.)

Tupa dark ochreous to darker brown. General form long,

slender, thrice as long as broad; dorsal surface convex; head

rounded in front to behind eyes, showing a fine median suture

running back to base of abdomen. There is no distinct division

between head and thorax. Eyes large, projecting ; antennae

represented by two small pointed horns between eyes. Thorax

constricted behind head, swelling out again and sloping round to

base of abdomen; wing-covers not showing, legs hidden from

above; abdominal segments tapering slightly to a rounded tip,

divisions distinct; ventral surface flattened, showing a fine median

suture, and small legs. Front of head fringed with fine hairs;

the outer margin forming a slender flange which encircles the

whole insect.

Imago.—Length 0625, antennae 0'015 inch.
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General colour dark brown to ochreous, marked with yellow,

eyes reddish-brown, basal joints of antennae brown, apical ones

black; wings hyaline, nervures light brown, all the inner ones

broadly marked with dark brown. Head broad, deeply cleft in

front, sides sloping round to eyes, deeply arcuate at base. Face

lobes large, conical, turning downward. Antennae short; lst-2nd

joints short, broad; 3rd very long, slender; 4th-9th short, uniform;

10th short, slightly thickened, truncated at tip. Eyes very large,

rounded, projecting: central ocellus very small, at apex of cleft;

lateral ocelli vitreous, close to hind margin of eye. Thorax

:

prothorax angulated in front, short, deeply arcuate Ijehind
;

dorsulum rounded in front, truncate behind, rounded on sides;

mesothorax broad, of uniform width to wings; scutellum truncate

in front, rounded behind. Legs rather long, -slender, thighs stout,

tarsi large. Wings slightl}'' more than twice as long as broad^

rounded on both sides, terminating in a rounded tip; primary

stalk long, parallel; stalk of subcosta rather long, sloping upward,

no costal cell or stigma, cross nervure running straight into

costal nervure; radius very short, turning up into costal nervure;

no cubital stalk; upper branch of cubitus long, arched, turning-

downward ; upper fork very short, turning upward, emerging

above the tip of wing; lower fork shorter, turning down below

the tip; lower branch of cubitus long, upper fork short, arched;

lower fork very short, running straight down into mai'gin of

wing; clavus very long and stout, clavical suture very slight.

Abdomen short, coming to a rounded tip. Genitalia: (g) very

short, broad, and turned up over the back; lower genital plate

very large, broad, round; forceps large, peg-shaped; upper genital

plate peg-shaped, turned backward.

Hab.—Manly, near Sydney, N.S.W. (on Casuarina distyla;

W. W. Froggatt).

This is a very remarkable species, the larval and pupal forms

being quite different from any other known to me, their slender,

elongate forms being admirabl}-^ adapted for clinging to the

slender foliasre of the she-oak.
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V. Subfamily PRIONOCNEMINiE, Scott.

Head small, crown measured down the centre more or less than

one-half the width between eyes. Face lobes short (wanting ?);

antennae long, slender. Eyes large. Thorax: pronotum narrow,

broadest in middle, as long as outer edge of eyes; mesonotum

convex, widest at insertion of elytra. Wings elongate, more or

less acute at apex, with a stigma (?); cubitus petiole short, dorsal

margin with two or four nervelets. Legs : tibise of 3rd pair with

stout, curved, ani^ular tooth at base, apex dilated, with a more

or less serrate margin.

Genus i.

—

Carsidara, Walk.l Journ. Linn. Soc. Zool., Vol. x.,

,, ii.—Tyora ,, J pp. 329-330.

In the two following species I have found so many affinities to

the genus Tyora that I refrain from forming a new genus for

their reception, and so I have placed them in this. Walker

formed the genus on one specimen (minus the head) from Mysol;

but in Scott's definition of the genus he says "head wanting,"

though in that of the subfamily containing the two genera he

says " face lobes short, antennae long, slender, eyes large."

Walker, however, in his description, says " antennae graciles,

filiformes," but he does not note anything about the face lobes.

Walker does not say whether there is a stigma in the forewing;

and though Scott figures the wing of this species, with the

remarkable cross nervure and no stigma exactly as 1113" species, he

says " stigma joined to radial by a transverse nerve."

Genus Tyora, Walker.

" Body slender, antennte slender, filiform, much longer than

the thorax; 1st and 2nd joints incrassated. Legs stout, rather

short. Fore wings narrow, with three longitudinal veins, which

are connected near the base; first vein emitting an oblique vein,

and an exterior short directly transverse vein to the costa; second

vein emitting three oblique veins to the hind border (of these

secondary veins the first and second are connected by a transverse

vein, third vein extending obliquely to the hind border)."

Type Tyora congrua, Walker.
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Tyora Hiiiisci, n.sp.

(Plates XV., fig. 8; xvi., fig. 18.)

Larva semitransparent, abdomen pale j^ellow. General form

shorter and broader than usual, lightly clothed with white fila

ments on dorsal surface. Crawling about on the underside of

leaves amono- the fine hairs of the foliage.

Pupa green, richest towards abdomen; antenna? and legs semi-

transparent, tips of former and tarsi of latter fuscous, eyes reddish

brown; front of head, wing-covers, thorax and basal joint of

antennre clouded with bright 3'ellow^ Head sKort, broad, deeply

cleft in front, sloping on sides to eyes; antennae very long and

slender ; eyes small, not projecting, arcuate behind. Thorax

short; wing-covers very broad, swelling ou-t on sides; legs very

long, slender, tarsal joint long, slender, second joint terminating^

in two small curved claws, quite different from the digitales

observed in other species in the pupal stage. Abdomen broad at

base, rounded, longer than broad, covered with white filaments,

that in some cases also cover the whole of the dorsal surface.

Imago.—Length 085, antennae 04 inch.

General colour bright green, clouded with yellow on head and

thorax; apex of 3rd-4th and base of 10th antennal joints, apex of

tibiie and tarsi black; eyes dark brown; four slender white parallel

lines on dorsal surface of head; irregular white lines dotting the

abdomen; wings hyaline, nervures ochreous, each blotched with

a rounded spot where they cross or emerge on outer margin of

wing. Head very short, broad, deeply cleft in front, each side

forming a lobe from which the antennae spring; median suture

distinct, arcuate behind. Face lobes wanting. Antennae very

long, slender; 1st joint very short, broad; 2nd short, cylindrical;

3rd longest; 4th-7th of uniform length; 8th shorter; 9th short,

slightly swollen at apex; 10th short, swollen at base, pointed at

tip. Eyes very large, as broad as head : central ocellus large, at

apex of median suture; lateral ocelli small, close to eyes. Thorax

large, narrow to base of wings, swelling out behind; pronotum

broad, rounded at apex; dorsulum very broad, rounded in front,
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coming to a point on either side; mesonotum large, arcuate in

front, rounded to apex. Legs long, slender, a claw at apex of

hind femora, last joint of tarsi long; apex of tibiae of hind legs

dilated, with marginal spines forming a group of three on inner

margin and one on either side, a slight spine also at apex of first

tarsal joint. Wings thrice as long as broad, curved round on

costal margin to tip, sharply rounded at tip; primary stalk rather

short, stout; stalk of subcosta very long, as long as radius, subcosta

short, transverse; no stigma; radius very short, turning upward,

with a transverse nervure crossing from centre to the junction of

furcation of upper branch of cubitus; stalk of cubitus short, one-

half length of stalk of subcosta; upper branch of cubitus long;

upper fork long, curving upward then turning down below tip of

wing, lower fork shorter; lower branch of cubitus short, upper

fork curving round then out at tip, lower fork short, curving

inwards; clavus long, clavical suture slender : granulated spots on

lower margin of wings, in centre of first cubital cell, and between

it and second. Abdomen stout, tapering to extremity. Geni-

talia : ((J)
lower genital plate broad, rounded; forceps slender,

elbowed at base, curved in and pointed at apex; penis long,

slender; upper genital plate stout, curving over forceps, with a

keyhole-like notch on inner edge fringed with fine hairs: (9)

upper and lower genital plates short, slightly curved at tips.

ZTa^.— Brisbane, Q. (on Hibiscus tiliaceus; H. Tryon).

The larvae and pupae of this species are so thickly envelojDed in

white flocculent filaments that the undersurface of the leaves of

the infested bush becomes quite sticky and smothered with their

exudations. Mr. Tryon informs me the insects are very plentiful

upon this plant all round Brisbane.

This is one of the most remarkable species that I have studied;

related in the form and structure of head and legs to the species

on the Kurrajong, which it also resembles in habits and earlier

stages of its life history; but the venation of the wings is very

distinct. The want of any costal cell or stigma, short radius, and

remarkable transverse cross nervures between the centre of radius

to furcation of cubitus place it quite alone.
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TyORA STERCULI.E, n.sp.

(Plates XV., fig. 5; xvi., fig. 10.)

Larva semitransparent; eyes, centre of thorax and abdomen

red. General form elongate, uniform in width from sides of head

to rounded tip of abdomen. Head slightly lobed in front, with a

distinct median stripe; antennae standing out straight on either

side of head, thick at base, tapering to tips. Abdominal segments

very distinct; apex clothed with a tuft of white filaments.

Pupa dull olive-green, thighs and inner margins of wing-covers

light green; legs light brown, apex of tibitieand tarsi black; wing-

covers, head, spots on thorax and tip of abdomen brown; a dorsal

stripe of red running from centre of head to tip of abdomen.

Head broad, truncate between antennae, rounded to eyes, swelling-

out and truncate behind; antennae very long, slender, apex of

each joint black; eyes large, projecting, rounded on outer and

angled on inner margins. Thorax broader than head ; wing-

covers short, elongate-oval; legs stout, long. Abdomen swelling

out at base, broadest across centre, slightly arcuate on sides near

apex; tip of abdomen ornamented with a number of thick woolly

filaments from two to five in number trailing out on sides and

base to \ inch in length.

Imago. —Length 0-07, antennae 0*0425 inch.

General colour bright green, ocelli yellow, eyes red, antennae

and tarsi brown; head, thorax and abdominal segments marked

with blacky wings hyaline, nervures dark brown. Head small,

deeply cleft in front, rounded behind. Face lobes wanting.

Antenn* projecting from rounded tubercle on either side of a

median cleft, very long, slender; 1st joint broad at base; 2nd

more slender at base, rounded at apex; 3rd longest; 4th-8th

shorter; 9th shortest; 10th slightly thickened, short, rounded at

tip. Eyes large, rounded on outer and angled on inner margin :

central ocellus small, at base of median cleft ; lateral ocelli

elongate, on centre of inner margin of^eyes. Thorax: pronotum

lobed in front, rounded, projecting over base of head, sloping
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away on sides, hind margin deeply arcuate in centre, swelling out

and pointed on sides; dorsulum convex, broad, rounded on both

sides, elongate on outer margins; mesonotum large, arcuate both

in front and behind, rounded on sides; scutellura convex rounded

behind, fitting close into mesonotum. Legs long, slender, a short

black curved spine at apex of femora; 1st tarsal joint long, with

spines on inner edge; 2nd long, slender. Wings long, slender,

more than twice as long as broad, rounded on costal margin,

pointed at apex; primary stalk short; stalk of subcosta very long;

subcosta turning up, then running parallel with costa, and again

turning into costa, forming a narrow tail to the median cell, no

transverse nervure or stigma; radius short, parallel, then turning

sharply upward and coming out on upper margin of wing; stalk

of cubitus very long, longer than that of subcosta, upper branch

of cubitus almost straight (a little longer than stalk), upper fork

long, curving round and emerging just below tip of wing, lower

fork shorter, lower branch of cubitus short, upper fork curving

round, lower fork curving in; clavus long, clavical suture slight:

an irregular spotted or granulated mark on hind margin of wing

in centre of first cubital cell, and another between it and second

€ubital cell. Abdomen constricted at base, slender. Genitalia:

((J) slender, lower genital plate broad, rounded on lower edge;

forceps forming two slender curved processes turned inwards;

penis slender; upper genital plate broad, conical, curved, truncate

at tip : (9) slender, pointed at tip.

Hab.—Yovhei^, N.8.W. (on Brachychiton populneum; W. W.

Froggatt) Brisbane, Q. (on Brachychiton sp.; H. Tryon)

This is one of the most anomalous species I have found; and

the living psyllid with its bright green tints, delicate transparent

wings, and long slender legs and antennae might easily be passed

over at first sight as an aphis. The deeply cleft head, absence of

face lobes, and the peculiar venation of the wings render it a very

distinctive insect. The eggs are horn-colour, elongate-oval in

form, and deposited in patches containing from 30-40 in number

-on the upper surface of .leaves. The larvae and pupje cluster

together where they emerge from the eggs, the long filaments
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trailing out all round giving them a star-like appearance, and

each family makes a large white blotch on the foliage. This

species will probably be found in all localities where its food-plant

is a native, and may also infest other species, as Mr. Tryon

recently sent it to me from Brisbane.

SUPPLEMENT.

In the following pages are described several additional species

belonging to the subfamily Aj^halarinoi^ which have been obtained

or determined since the first portion of this paper was published.

I hope to be able to add a considerable number to the already

large list of Australian Psyllidce, as I still have the earlier stages

of a number of species worked out, but am waiting for more

material to enable me to describe the perfect insects.

Aphalara fuscipennis, n.sp.

(Plate xiv., fig. 10.)

Larva bright orange-yellow, eyes red, tips of antennae black.

Head truncate in front, sloping round to eyes, truncate behind;

nearly twice as long as thorax; antennae stout, standing out on

either side; eyes small, set far back in head; thorax very short;

legs stout; abdomen constricted at base, rounded on sides, elongate.

Front of head and legs clothed with a number of fine hairs, with

much longer ones fringing the apical segments of abdomen, from

which project a number of long white filaments.

Pupa light brownish-yellow ; antennae and legs fuscous, the

tips of both black; two club-shaped blotches on head, wing-covers,

two fine spots on sides and eight in centre of thorax, four slender

marks on basal and the whole of the apical segments of abdomen
dark brown. Head broad, rounded, truncate at base; antennae

short; eyes large, elongate, slightly projecting; thorax almost

angular, wing-covers long, rounded at tips; legs long, stout;

abdomen large, constricted at base, swelling out, rounded on

sides, anal segment arcuate at tip, with numerous long filaments

forming quite a tail behind.
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Imago.—Length 0-05, antennae 0-0125 inch.

General colour pale yellow to light green, marked with brown,

tips of antennie and eyes black ; wings hyaline, with tip of

marginal and submarginal cells clouded with brown, nervures

light brown. Head long, broad, turning downwards in front, a

deep median suture with fovea on either side; arcuate behind.

Face lobes short, broadly rounded, hirsute. Antennae sjH-inging

out in front of eyes, short, slender; 1st and 2nd joints short,

broad; 3rd very long, cylindrical, as long as next four combined;

4th-8th uniform; 9th-10th forming a slender club rounded to

apex. Eyes large, hemispherical : central ocellus small, at apex

of median suture; lateral ocelli close to hind margin of eyes.

Thorax : pronotum convex in front, sloping down on sides; dor-

sulum narrow, truncate in front, rounded behind and tapering to

a spindle-shaped point on sides; mesonotum large, arcuate in front,

rounded behind; scutellum large Legs rather long; femora

stout; tibiai long, broad at apex, and lightly clothed with hairs.

Wings thrice as long as broad, slightly rounded in front to tip;

costal and inner nervures lightly fringed with fine hairs; primary

stalk short; stalk of subcosta long, subcosta long, running close

to costa, forming no stigma but a long slender tail to median

cell; radius ver}'' long, curving downward to tip of wing; stalk of

cubitus long, as long as stalk of subcosta, upper branch of cubitus

long, curving slightly upward, upper and lower forks short,

turning downward below tip of wing, both short and nearly of

equal length; lower branch of cubitus long, upper fork rather

long, rounded; lower fork very short, nearly transverse; clavus

rounded, slender; clavical suture long, slender. Abdomen short,

broad. Genitalia: {$) short, broad; lower genital plate short,

rounded; forceps short, slender, upper genital plate indistinct.

Hah.—Botanic Gardens, Sydney (on Eucalyptus robusta; W.

W. Froggatt).

The larvse cluster together in little families of as many as half-

a-dozen upon the broad leaves, producing a patch of delicate

white tlocculent down in which they lie close to the surface of

the leaf.
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Spondyliaspis granulata, n.sp.

(Plate xvi., fig. 25.)

Lerj) convex, longer than broad, opaque white to pale yellow,

sides and ends sloping up to centre; 2 lines in length, 1 in width;

attached on the sides to the upper surface of a leaf, with the

ends open and a convex arch through which the larva can be

seen. These lerp-scales are never plentiful, not more than one

or two on a leaf, and resemble the lerp of S. eucalyjjti in general

structure but are quite different in shape.

Larva differing very slightly from pupa, except in coloration;

general colour dull yellow.

Pupa.—General colour pale yellow, abdomen pale green,

antenna? and legs pale ochreous ; two large blotches on head

extending on to prothorax with two spots behind them ; eight

irregular spots on thorax and wing-covers light brown; a double

row of impressed black spots down the centre and tip of abdomen
black. Head short, slightly arcuate in front and behind; antennae

stout, thickened, curved round on sides, slightly pointed at apex;

eyes very large. Thorax large; prothorax not as wide as eyes,

sloping out to base of wing-covers; wing-covers narrow, pointed

at apex; legs stout, tarsi slender at tips. Abdomen very broad,

narrow at base, swelling out, rounded on sides to the tuberculate

anal process.

Imago.—Length 0065, antennae 0'0325 inch.

General colour light green; face lobes, basal joints of antennae

and tarsi dull yellow; dorsal surface of thorax slightly tinged

with yellow; le^s and antennae semitransparent, wings hyaline,

nervures pale brown. The whole of the upper surface finely

shagreened. Head wider than prothorax, slightly arcuate behind;

deeply cleft and lobed in front, with a deep median suture and a

shallow rounded fovea on either side; sides of face arcuate in

front of eyes. Face lobes very long, opening out at base, curving

round at tips, finger-shaped, rounded at tips, clothed with fine

hairs. Antennae and eyes as in *S'. eucalypti. Thorax : pronotum

20
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not as wide as head, rounded in front, arcuate behind inner

margin of eyes, rounded on sides, deeply arcuate behind; dorsulum

small, rounded in front; mesonotum broadly heart-shaped. Legs

moderate, stout. Wings long, more than twice as long as broad,

slightly angulated at tip, similar in structure to S. eucalyjdi

except that the pterostigma is more slender and tapering, and the

cubital nervures more like those of S. inannifera. Abdomen

long, slender. Genitalia: (9) forming a slender tapering point on

last rounded abdominal segment.

Hah.—Botany, near Sydney, N.S.W. (on Eucalyptus rohusta',

W. W. Froggatt).

Thea olivacea, n.sp,

(Plates XV., fig. 3; xvi., fig. 4.)

Larva semitransparent; eyes, dorsal suture from head to base

of abdomen, transverse lines behind head, on thorax, and basal

segments of abdomen red; central portion of head, thorax and

base of abdomen tinted with yellow. Head as broad as thorax,

deeply lobed in front, sloping on sides to front of eyes; antennaj

5-jointed, pointed at tips; eyes warty, apparently formed of several

divided sections. Wing-covers forming rounded knobs on sides.

Abdomen constricted at base, rounded and sloping behind to a

truncate tip.

Pupa varying in colour from pale to reddish-yellow; antennae,

eyes, two blotches on head, legs, wing-covers, a double row of

seven spots on either side of thorax, an interrupted bar on first

three and the whole of the apical segments of abdomen from dark

brown to black. Entire dorsal surface, legs and antennae clothed

with coarse hairs. Head large, rounded in front of eyes, truncate

behind ; antennae long, pointed at tips ; eyes flattened, hemi-

spherical. Thorax large, broad; wing-cases short, rounded; legs

short and thick. Abdomen large, rounded on sides, segmental

divisions distinct, irregularly rounded at aj^ex.

Imago.—Length 0*08, antennae 0-02 inch.

General colour pale yellow to olive-green; head, pronotum, and

metathorax pale olive-green; antennae and legs dull yellow; eyes
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and ocelli red; dorsulum and mesonotum pale yellow, thickly

mottled with light chestnut ; wings semitransparent with an

opaline tint, nervures light brown; abdomen red to reddish-brown,

finely barred with black. Head short, broad, fitting very close

against thorax, rounded in front, arcuate behind, without the

usual frontal cleft but with a fine median suture without fovea.

Face lobes short and rounded, hidden when viewed from above.

Antennae ver}'- slender, but short; 1st joint ver}^ short; 2nd more

elongate, longer than usual; 3rd longest, slender at apex; 5tli-8th

shorter; 9th shorter; 10th shorter, truncate at tip. Eyes large,

projecting, angular on inner margin : central ocelli at base of

median suture; lateral ocelli large, not as close to the eyes as in

most species. Thorax : pronotum narrow, rounded in front,

extremities reaching to inner margin of eye; dorsulum small,

rounded in front, arcuate on either side, forming a truncate tip,

rounded behind; mesonotum large, arcuate in front, swelling out

and rounded on both sides to scutellum. Legs stout, rather long.

Wings thrice as long as broad, rounded in front, pointed at tips;

primary stalk long, stalk of subcosta short; subcostal nervure

forming a stout angulated stigma; radius long, turning slightly

upward, running out at tip of wing; stalk of cubitus long, turning-

downward, upper branch of cubitus arching upward; upper fork

longest, curving upward ; lower fork a little shorter, turning

downward; lower branch of cubitus short, slightly curved; upper

fork sharply rounded, turning down; lower fork short, turning

inward; clavus long, stout; clavical suture long. Abdomen short,

stout. Genitalia : {^) lower genital plate short, conical, forceps

broad at base, tapering to tip; upper genital plate large, and

longest: (9) very large, long, and sabre-shaped, upper genital

plate thickest, shorter, ribbed on sides ; lower genital plate

longest, finely toothed on upper edge, "truncate at tip.

Hab.—Mittagong, N.S.W. (on Eucalyptus capiteAlata; W. W.
Froggatt).

The larvae and pupse in all stages of growth cluster over the

bark of the branches of the Eucalypt, enveloped in a white sticky

secretion, which envelopes the whole of the insect, and appears
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to come from the dorsal surface of the abdominal segments. The

small branches of infested trees are quite whitened.

Cardiaspis textrix, n.sp.

(Plates XV., fig. 6; xvi., fig. 19.)

Lerp. —A delicate net-like basket attached to the leaves in the

centre of a discoloured patch caused by the larva; 3| lines in

length, 4 in breadth, 2^ in height; constructed with a number of

pale red, semitransparent, parallel ribs arching over in the form

of a dome, rounded at the base and sw^elling out on the apical

edges, recrossed with finer transverse threads of a similar colour,

producing a fine net-like pattern.

Piqm dull yellow to pink; antennae, large blotches on head,

wing-covers, spots on thorax and abdomen black. Head short,

broad, rounded; antennae slender, standing out on side of head;

eyes small, rounded. Thorax swelling out towards thorax, covered

with impressed black spots; wing-covers very small, rounded at

tips; legs short, stout. Abdomen large, globular, narrow at base,

swelling out on sides and pointed at apex; segmental divisions

very distinct.

Imago.—Length 0*0875, antennae 0-0175 inch.

General colour varying from pink, marbled with greyish-brown

to ochreous marbled with black; antennae pink, apex of 3rd-9th

and the whole of 10th joint black; face lobes bright red; head

and thorax mottled with grey; lines between head and thorax,

spot at base of wings, and broad transverse bands on abdomen

black ; wings transparent, nervures red. Head short, turning

downward, not as broad as thorax, lobed in front, with a deep

median suture and a slight fovea on either side; deeply arcuate

behind. Face lobes very large, broad, rounded, clothed with fine

hairs. Antennae very short, slender; lst-2nd joints short, broad;

3rd longest; 4th-8th uniform in length; 9th larger; 10th short,

rounded at tip. Eyes very large, hemispherical : central ocellus

at apex of median suture; lateral ocelli large. Thorax : pronotum

rather broad, rounded in front, arcuate behind, curved and
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wrinkled at extremities; dorsulum large, convex, rounded on

either side, tips coming to a point; mesonotum very large, arcuate

in front, rounded behind; scutellum unusually long, slender.

Legs rather long, stout; femora stout, tarsi large. Wings nearly

thrice as long as broad, sharply rounded in front, with thickened

costal nervure at base, tip broad; primary stalk short, stalk of

subcosta short; subcosta parallel, running into costa past centre

of wing; radius short, coming out at upper edge of wing; stalk

of cubitus long, upper branch of cubitus and upper fork running

parallel with radius, turning upward at tip; lower fork of same
length, turning downward at tip; lower branch of cubitus short,

upper fork curving round, lower fork transverse; clavus short,

stout; clavical suture very slender. Abdomen short, broad.

Genitalia : (g) short, turned upward; lower genital plate short,

angular; forceps short, slender, curving upward; upper genital

plate broad, truncate at tip : (^) forming a short rounded point.

Hab. —Adelong, N.S.W. (on Eiicalyptus melliodora; W. W.
Froggatt).

This is a rare species, and certainly its lerp structure is one of

the most beautiful. The enclosed pupa has plenty of room to

move about in its regular little cage.

EXPLANATION OF PLATES.

Plate xiv.

Fig. L

—

Psylla acacice-penduliB, n.sp.; wing.

Fig. 2. acacice-baileyana, n.sip.; wing.

Fig. 3. schizoneuroides, n.sp.

Fig. 4. frenchi, n.sp.

Fig. 5. acacice-pycnantlue, n.sp.

Fig. 6. capparis, n.sip.

Fig. 7. acacice-decurrentis, n.sp.

Fig. 8.

—

Eucalyptolyma erratica, n.sp.

Fig. 9. maideni, n.sp.

Fig. 10.

—

Aphalara fuscipennis, n.sp.

Fig. 11.—Eriopsylla gracilis, n.sp.

Fig. 12.

—

Psylla Candida, n.sp.
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Plate XV.

Fig. 1.

—

Brachijpsijlla tryout, n.sp.; wing.

Fig. 2.

—

Syncarpiolyma macnlata, n.sp.; wing.

Fig. 3.

—

Thea olivacea, n.sp.

Fig. 4.

—

Trioza banksice, nsp.

Fig. 5.

—

Tyora sterculicc, n.sp.

Fig. 6.— Gardias2)is textrix, n.sp.

Fig. 7.

—

Mycopsyllajici, Tryon

Fig. 8.

—

Tyora hibisci, n.sp.

Fig. 9.

—

Trioza orbiculata, n.sp.

Fig. 10. eugenice, n.sp.

Fig. 11. casuariiia, n.sp.

Fig. 12. carnosa, n.sp.

Fig. 13.

—

Psylla sterculicc, n.sp.

Plate xvi.

Fig. 1.

—

Bracliypsylla tryoni, n.sp.; genitalia {^).

Fig. 2.

—

Psylla frenchi, n.sp.

Fig. 3. acacice-baileyana, n.sp.

Fig. 4.

—

Thea olivacea, n.sp.

Fig. 5.

—

Psylla acacice-decurrentis, n.sp.

Fig. 6.

—

Eriopsylla viridis, n.sji.

Fig. 7.

—

Syncarpiolyma macnlata, n.sp.

Fig. 8.

—

Mycopsylla proxima, n.sp.

Fig. 9.

—

Eriopsylla gracilis, n.sp.

Fig. Id. --Tyora stercnlii^, n.sp.

Fig. 11.

—

Eucaly2)tolyma maideni, n.sp.

Fig. 12.

—

Trioza carnosa, n.sp.

Fig. 13.

—

Psylla acacice-pendnke, n.sp.

Fig. 14. capparis, n.sp.

Fig. 15.

—

Trioza eugenia, n.sp.

Fig. 16.

—

Psylla Candida, n.sp.

Fig. 17.

—

Mycopsylla fid, Tryon

Fig. \d,.—Tyora hibisci, n.sp.

Fig. 19.— Cardiaspis textrix, n.sp.; lerp-net.

Fig. 20.— Eucalyptolyma maideni, n.sp.; lerp scale.

Fig. 21. erratica, n.sp.; ,, ,,

Fig. 22.— Trioza orbiculata, n.sp.; lerp gall.

Fig. 23. eucalypti, n.sp.; gall.

Fig. 24. carnosa, n.sp.; ,,

Fig. 25.

—

Spondyliaspis granulata, n.sp.; lerp.

Fig. 26.

—

Trioza banksia, n.sp.; pupa.

Fig. 27. casuarince, n.sp.; pupa.
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NOTE ON THE OCCURRENCE OF DIATOMS, RADIO-

LARIA AND INFUSORIA IN THE ROLLING
DOWNS FORMATION (LOWER CRETACEOUS),

QUEENSLAND.

By W. S. Dun, W. H. Rands, F.G.S., and Professor

David, B.A., F.G.S., F.R.S.

(Plates xvii.-xix.)

i.—Introductory.

This note is intended to be preliminary to a fuller description

which we hope to furnish later when a larger supply of the

material is available.

Some years ago, by the courtesy of Mr. R. L. Jack, the late

Govt. Geologist of Queensland, one of the authors was allowed to

take a chip of limestone from a specimen in the Geol. Survey

Museum, Brisbane, with a view to examine it for Radiolaria.

The specimen came from the Maranoa River, Queensland, from a

bed of limestone interstratified in the Lower Cretaceous (Rolling

Downs) Formation, This particular piece of limestone was

selected for special examination because its surface had weathered

into a soft brown crust like Bath brick, closely resembling in this

respect the Middle Devonian radiolarian limestones of Tamworth,

N.S. Wales. An examination for radiolaria of thin sections of

this rock under an inch objective proved disappointing, and the

sections were put aside, but on being re-examined about two

months ago with a \ inch objective with a view to studying the

nature of the network of a fragmental radiolarian shell, it was

observed that numerous black particles, which under the lower

power appeared structureless, now showed definite structure.
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Subsequent examination convinced us that many of these forms

were Diatoms, and some probably Infusoria.

{a) Diatoms.—Diatoms in rocks older than the Tertiary being

of comparatively rare occurrence, the literature on the subject is

not extensive, so that a short reference to the principal papers

may be given here.

Summarising what is at present known about the fossil

Diatomacese, Seward"^ says :
—"With the exception of two species

of Liassic Diatoms, no trustworthy examples of the Diatomaceca

have been found below the Cretaceous Series. The oldest known

Diatoms were discovered by Rothpletzf among the fibres of an

Upper Lias Sponge from Boll in Wiirttemberg. . . . Roth-

pletz describes two species which he includes in the genus Pyxi-

dicula, P. bollensis and P. liassica.'^

The siliceous frustules referred to these species occur in great

numbers, associated with coccoliths, among the horny fibres of

the fossil sponge Phymatoderma. The frustules are thimble-

shaped, minutely punctate or perforate {apparentl}'- the latter to

judge from the figures), and measure in greatest diameter 6-14 ^.

They are usually isolated, but very rarely are met with in pairs

united at their open ends, the two portions in this case being of

unequal size. They do not, however, overlap one another, neither

is any girdle present.

Rothpletz compares these forms with the genus Stejjhanojjyxis

(Schiitt) and the sub-genus Pyxidicula (Schiitt). The former

possesses spines on both valves, while the latter is devoid of

spines. Rothpletz figures (op. cit., p. 911) a form of Stephano-

pyxis from the Oligocene marl of Thisted in Denmark. Many
Cretaceous Diatoms have been figured by Ehrenberg| from the

* Seward, Fossil Plants, Vol. i.
, p. 154.

t Rothpletz, Ueber die Flysch-Fucoiden und einige andere fossilen Algen

sowie iiber liasische Diatomeen fiihrende Hornschwamme. Zeits. Deutsch.

Geol. GeselL, 1896, xlv., pp. 854-914. Also, Nachtrag zu meinem Aufsatz

iiber einen neuen Jurassischen Hornschwamme und die darin eingeschloss-

enen Diatomeen. Op. cit., 1900, lii., pp. 388-389.

ij: Ehrenberg (C. G.), Mikrogeologie. Leipzig, 1854. Und Forsetzung.

Idem, 1856.
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Austrian deposits. He remarks that the Tertiary and Cretaceous

Diatoms show a very marked resemblance to living forms.

Unfortunately we have not at present access to most of

Ehrenberg's works.

Cayeux* has also recorded the occurrence of Cretaceous Diatoms

in France. In these deposits the skeleton is replaced by carbon-

ate of lime.

These Diatoms are referred chiefly to Triceratium.

Riistf has figured a Gosciyiodiscns from the coprolites of the

Jurassic strata of Ilsede in Hanover, and from the same rocks

several species of the infusorian l^intinnus.

Count Castracane| has described what he considers to be

Diatoms from the Carboniferous rocks of France, England and

Scotland.

The origin, however, of these diatoms is questioned by many
pala3obotanists, the general opinion being that they are adventi-

tious rather than in situ.

(b) Radio^aria.— As regards radiolaria, the remains of these

exclusively marine micro-organisms have been found in sedi-

mentary rocks of almost all ages, and Cretaceous forms have been

* Cayeuz (L. ), Contribution a 1' t^tude des Terrains Sedimentaires. M(hn.

8oc. Geol. Nord.iw., 2. See specially pp. 61, 375, 458.

He says, op. cit., p. 458, " Celles [Diatomees] que j'ai observees sont

independantes des silex J'en ai trouv^ dans la craie a /. [Inoceravna^]

labiatus de la vallee du Cher et dans la craie a M. hrevijwrus du Bray.

Elles sont extremement rares de part et d' autre. La determination n'en

est pas encore faite. J'en ai egalement s ignal6 la presence dans le

Campanien silicieux du S. O. du Bassin."

Also, " Sur la presence de nombreuses Diatom6es dans les gaizes juras-

siques et crt^tacees du Bassin de Paris. De 1' existence de Radiolaires dans

les gaizes cretac^es de ce meme Bassin." Ann. Soc. Geol. Nord. xx., 1892,

pp. 57-60.

t Rust, Beitrjige zur Kenntniss der fossilen Eadiolarien aus Gesteinen des

Jura. Palaeontographica, xxxi,, pi. xliv. (xlx.), p. 320.

+ Comptes rendus Acad. Sci., Paris, 1874, Ixxix., p. 52.
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described by Hinde,* Riist,t Cayeux,! and others. A general

summary of the more recent literature relating to fossil radiolaria

is given by one of us in papers read before this Society in 1896.§

It will not be out of place to casuall}^ refer to the great series

of radiolarian-bearing rocks of Devonian age occurring at Tam-

worth, the micro-fauna of which has been so thoroughly investi-

gated by Dr. Hinde.

As regards radiolarian rocks in Australia which may belong to

the same geological system as those of the Maranoa River,

Queensland, the fact may be mentioned that the rock from Fanny

Bay, Port Darwin, is considered to be very probably of Upper

Cretaceous (Desert Sandstone) age, and Dr. Hinde, in describing

it, says :
—" The rock in question is of a dull white or yellowish-

white tint, in places stained reddish with ferruginous material;

it has an earthy aspect, like that of our Lower White Chalk,

though it can be scratched by the thumb-nail." Tenison-Woods,

in his " Report on the Geology and Mineralogy of the Northern

Territory," described the cliffs as being capped by beds of compact

white or yellowish-white rock, for the most part magnesite. Dr.

Hinde, in speaking of the mode of occurrence of the rock, says :
—

"Mr. Bassett-Smith states that the white radiolarian rock forms

a very prominent feature in the steep cliffs, from 30 to 50 feet in

height, which border the harbour of Port Darwin. The rock is

exposed for many miles on the Fanny Bay side of the harbour,

and extends continuously from point to point across the bay. A
section in the cliff at Fanny Bay consists at the base of mica-schist

* Note on a Radiolarian Rock from Fanny Bay, Port Darwin, Australia.

(^uart. Jouru. Geol. Soc, 1893, xlix., pp. 221-226, pi. 5.

t Palaeontographica, 1885, xxxi., pp. 269-322; 1888, xxxiv., pp. 181-213;

1892, xxxviii.

X Contribution a I'^tucle micrographique des Terrains Sedimentaires.

Mem. Soc. Geol. Nord., 1897, pp. 185-206, pis. 7, 8.

§ David (T. W. E.), The Occurrence of Radiolaria in Palaeozoic Rocks in

N.S. Wales. P.L.S.N.S.W., xxi., pp. 553-570, pis. 37, 38. David and

Howchin, Note on the Occurrence of Casts of Radiolaria in Pre-Cambrian (?)

Rocks, South Australia. Ibid., pp. 571-583,'pls. 39, 40.



BY W. S. DUN, W. H. RANDS, AND PROFESSOR DAVID. 303

and (juartz, on which discordantly rests a narrow band of soft

ochre-like clay, followed above by the white radiolarian rock,

which varies in places from 10 to 30 feet in thickness. It is

covered by a layer of ironstone conglomerate, of a few feet in

thickness, which caps the cliff. The white rock appears to be

nearly horizontal; it contains, more particularl}'- in the upper

portion, numerous nodules, var3dng in size from that of a walnut

to that of a cocoanut. In weathering it becomes soft and shows

a great variety of tints, from pure white to deep red. No fossils

can be found in it. It is used extensively for building purposes,

and it is eaten by the natives, probably on account of its purgative

properties. Mr. Bassett-Smith further states that the white

radiolarian rock is unaffected by heated hydrochloric or nitric

acid, and it is the same as that designated 'magnesite' in Tenison-

Wood's report. It thus seems probable that this material, so

widely distributed in the northern area of Australia, and reaching

in places a thickness of 130 feet, may prove to be, as already

suggested, a deep-sea deposit of radiolarian origin."

The forms described belong to the suborders Prunoidea, Dis-

coidea, and Cyrtoidea, and comprise the following genera and

species :

—

Prunoidea— Cenellipsis.

DiscoiDEA —Astrophacus, spp. a. <3& b.

Lithocyclia exilis.

A^iiphihrachium crassum.

,, triincat'itm.

fragile.

sp.

Spongodisciis expansus.

spp.

Spongolena symmetrica.

Cyrtoidea—Dictyomitra australis.

,, triangularis.

Lithocampe fusiformis.

Stichocapsa pinguis.

,, chrysalis.



304 OCCURRENCE OF DIATOMS, RADIOLARIA AND INFUSORIA,

One note^vorthy fact about these Port Darwin radiolaria is

that no spine-bearing forms are preserved, a fact that apparently

is to be noticed in the case of the Maranoa specimens also.

(c) Ivfusoria.—As far as we are aware fossil Infusoria have

not been recorded previously from Australia.

Dr. Riist (o}). cit.), as already stated, has recorded their occur-

rence in the Jurassic rocks of Ilsede in Hanover.

ii.

—

Mode of Occurrence.

In the months of October and November of the year 1885 Mr.

(now Dr.) R. L. Jack made a journey through the southern part

of the western interior in company with Mr. J. B. Henderson,

the Hydraulic Engineer, with the object of fixing a site to bore for

artesian water.

In the Maranoa River, about half-a-mile north of Mitchell,

Dr. Jack found bands of a dark-coloured limestone in blue shales.

This limestone occurs in the Rolling Downs Beds not far from

their base.

In the " Geology and Palaeontology of Queensland," by Jack

and Etheridge, Dr. Jack describes these rocks briefly as follows :

—

'* On the Maranoa River, about half-a-mile north of the railway,

are blue shales with bands of limestone nodules. The shales and

limestones at the lowest point down the river dip up the river at

about 15 deg. The remainder of the section dips, if anything,

up the river, but is practically horizontal. From the limestone

nodules I obtained numerous fossils, among which my colleague

recognised the Pelecypoda, of which a list is given on a subse-

quent page "
(p. 404).

The fossils are as follows :

—

Pelecypoda— Maccoyella Barklyi, Moore.

Pseudavicula anortiala, Moore.

Corbicella (?) maranoana,^th.. fil.

Glycimeris Tatei, Eth. fll.

,, 7'ugosa, Moore.

Gastrochcena austi'alis, Eth. fil.

Gasteropoda —iTa^ica variabilis, Moore.
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Mr. R. Etlieridge, juiir., adds a footnote to the effect that in a

collection from the Lake Eyre Basin, submitted to him by Prof.

R. Tate, an exactly similar matrix and mode of preservation of

the fossils exists.

A sketch section is attached showing the position of the lime-

stone (Plate xvii.).

iii.

—

Description of the Forms figured.

In a preliminary note like the present we have selected for

figuring two forms which we believe to be Diatoms, one example

of the Radiolaria, and one which we believe to be an Infusorian

type, allied to, if not identical with, Tintinnus.

Nearly all the micro-organisms are preserved in the form of jet

black material, with the exception of the Diatom (PL xviii., fig. 2).

The latter is most frequently represented by a cast in clear calcite,

but in several cases a black network can be seen enveloping the

calcite.

As regards their mineral constitution, on treatment in dilute

acetic acid it is found that the greater part of the netted forms

disappear completely. Those which are left intact are mostly

Coscinodiscus, or some allied type of Diatom. So far as our

experiments went, no Radiolarian shells were noticed among the

residues after treatment with acetic acid, which suggests either

that the skeletons visible in the thin sections of the Maranoa

limestones have been replaced by calcite, or that the skeleton was

originally acanthinous. The fact that most of the black nets

disappear after treatment with acetic acid, considered in con-

junction with their shape and size, suggests that they are

Infusorian loricae, and that these organisms outnumbered the

Diatoms and Radiolaria in the Maranoa limestones.

{a) Diatoms.—The form referred by us to the genus Coscino-

discus (PI. xviii., fig. 1.) is disc-shaped and circular in outline.

Its diameter is 0-095mm.,and the diameter of the meshes varies

from 0001 25 mm. to 0001 7 mm. The disc is slightly convex,

the amount of departure from a plane surface at the centre of

the disc being about from 0*0004 to 0*0005 mm. The openings
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in the mesh-work appear to be sub-hexagonal, and the width of

the dark bars of the mesh-work is only a little less than the

diameter of the openings, viz., about 0*001 mm.
There are from 33 to 34 meshes to the full diameter of the

disc.

In the figure the frustule is magnified ( x 350 diameters).

Diatom genus
C?).
— The sections of which a photograph and

drawing are shown on PL xviii., fig. 2, and PI. xix., fig. 1, were

originally mistaken hy us for a naviculoid type of diatom; we were

inclined at first to refer it to Nitzschia, then to Amphora. Later it

was noticed that in some of the sections a distinct delicate hexago-

nal mesh-work was visible on one or both sides. The mesh-work

appears to be more distinctly hexagonal than that of Coscinodiscics,

and the bars of the network seem to be of about the same diameter

as those of the latter type. The diameter of the openings in the

mesh-work varies from about 0*003 to 00036 mm. ; and the

diameter of the bars of the mesh-work is about O'OOl mm. The

girdle C?) view of this form shows that the hexagonal netting

extends completely across the ends, but it would appear that the

mesh-work on the girdle (1) is rather smaller than that on the

valve surfaces Hitherto, however, we have been unable to

obtain accurate measurements of their size, neither have we been

able to ascertain whether there is any trace of overlapping laminae

in what we take for the girdle zone. We believe that the sections

illustrated on PI xviii., fig. 2, and PL xix., fig. 1, are radial sections

through a biconvex form becoming slightly biconcave towards the

edges. The girdle (?) is a comparatively wide median zone measur-

ing about 001 mm. in inside diameter, and 00175 mm. in outside

diameter. A fact opposed to the view that the ends of the forms

figured represent radial sections cut through the girdle, is that in

many of the sections one end appears to be wider than the other.

In such cases, however, it is doubtful whether the specimen is

completely preserved so as to show the complete girdle face at

each end. The extreme outer diameter, measured parallel to the

long axis of the figure, is 0-1675 mm., and the extreme inner

diameter is about 0*164 mm. The diameter of this form is,
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therefore, nearly twice that of the Coscinodiscus figured by us.

The greatest transverse outside diameter, measured at right

angles to the long axis of the figure of the form shown on PL xix.,

fig. 1, is 0-025 mm., and the greatest internal measurement, in

the same direction, is about 018 mm. There seems to be a

distinct wall present inside the hexagonal network. This wall is

about 0-003 mm. thick, and at first sight appears to be perforated,

but it is doubtful whether it really is so. The thickness of the

wall at the ends (the girdle [?]) is about 0001 6 mm.
As regards the mineral constitution of the comparatively thick

wall, it is seen to be chiefly calcite, when examined in polarised

light.

That the sections figured are diagonals of discs cut approxi-

mately at right angles to the valve surfaces of the disc, is

rendered probable by the occasional occurrence of associated circu-

lar forms, which, in one case at least, agree in measurement exactly

with the form figured (PI. xviii., flg. 1). These circular forms also

exhibit in some cases a hexagonal mesh-work. Blackish opaque

spherical bodies are visible in most of the specimens of this type of

Diatom (?). Some of these are figured on PL xix., fig. 1. They

vary in diameter from about 005 to 0*01 mm.
(b) Kndiolarla.—Complete shells are rare, but fragments of

radiolarian skeletons are plentiful. One of the most complete

forms observed is figured by us on PL xviii., fig. 3, and PL xix.,

lig. 3. It consists of three concentric shells, united by radiating

cross-bars.

The extreme diameter of the cortical shell (outside measurement)

is 0-11 mm. The extreme diameter of the middle shell (outer

medullary test [?]) is 0-045 mm., and that of the inner medullary

shell 0-0225 mm. This genus agrees fairly well in shape and size

with the form figured by Dr. Hinde (oj). cit.) from Port Darwin

as Astrophacibs.

(c) Infusoria—TiiUinnus sp.—The form figured belongs to a

type which is very abundant and characteristic in this rock. It

resembles a .syringe in shape. The lorica is formed of a delicate

black hexagonal mesh-work. Its greatest length, as preserved,
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is 0-0835 mm., and the width 0007 mm. The diameter of the

meshes is about 0*0015 mm.

This form resembles that figured by Riist in " Palaeonto-

graphica," 1885 ( Yol. xxxi., PI. xliv. (xix.), fig. 1) from the Jurassic

coprolites of Ilsede in Hanover, and the recent form figured by

Saville Kent in his Manual of the Infusoria (1880-1882, Vol. iii.,

PI. xxxi., figs. 18-19). This form is Tintinnns denticulatus, Ehr.

Saville Kent states (op. cit., Vol. ii
, p. 607) that this form is salt

water in its habit, and that it is found in the Baltic Sea and on

the Norwegian coast, and that its distribution would appear to be

general and abundant throughout the seas of Northern Europe.

Kent, however, describes its lorica as having its "surface regularly

shagreened with minute hexagonal facets," whereas in the Queens-

land Lower Cretaceous form the lorica consists of open hexagonal

meshwork, resembling in this respect the form figured by Riist.

A great variety of loricae of infusoria are visible in this lime-

stone, but for the present we defer figuring them until more of

the material is available.

We beg to gratefully acknowledge the very valuable help that

has been given us by Mr. L. C. Green of the Geological Survey

of Queensland, who has bestowed much time and care in obtain-

ing for us microphotographs of the organisms figured in the plates.

We also desire to thank Mr. T. Steel, F.L.S., for his kind loan

to us of Adolf Schmidt's "Atlas der Diatomaceen-Kunde," and

other works relating to Diatoms, and would express our obliga-

tions to Mr. J. P. Hill, B.Sc, for his loan to us of his collection

of Diatoms, and to Prof. Haswell, F.R.S., for numerous references

to works dealino- with the Infusoria.

EXPLANATION OF PLATES.

Plate xvii.

Section showing the Horizon of the Lower Cretaceous Limestone containing

Diatoms, Radiolaria and Infusoria, from Maranoa River, Queensland.

By W. H. Rands, F.G.S.
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Plate xviii.

Fig. l.—CoAcinodisciis sp. Lower Cretaceous (Boiling Downs) Formation;

Maranoa Kiver, Queensland ( x 350). Photo by L. C. Green.

Fig. 2.—Diatom, genus (?). Lower Cretaceous (Rolling Downs) Formation;
Maranoa River, Queensland ( x .350). Photo by L. C. Green.

Fig. 3.—Radiolarian shell consisting of three concentric shells, perhaps
Astrophacus, from Lower Cretaceous (Rolling Downs) Formation;
Maranoa River, Queensland ( x 350). Photo by L. C. Green.

Plate xix.

Fig. 1.

—

Diatom, genus (?). Similar to above ( x 350).

Fig. 2.

—

Tintinnua sp., from Lower Cretaceous (Rolling Downs) Formation;

Maranoa River, Queensland ( x 900).

Fig. 3.—Drawing of Radiolarian shell (PI. xviii., flg. 3), showing details of

structure.

21



310

NOTES AND EXHIBITS.

Mr. A. A. Hamilton exhibited a series of botanical specimens

of interest, including :

—

Dodoncea pinnata, Sm.—Hawkesbury River (W. Forsyth and

A. A. Hamilton; 4th July, 1897). Both the Flora Australiensis

and the Handbook of the Flora of N.S. Wales describe the male

plant only, mentioning that the female plant with capsules had

not been seen. Woolls also, in his " Contributions to the Flora

of Australia " (p. 133), mentions that he had once collected a

pinnate variety of Dodonoea near Hunter's Hill, which he was

inclined to regard as one of the pinnate series of the genus; but

as he had never been able to find another similar shrub subse-

quently, he was satisfied with Baron von Mueller's reference thereof

to D. viscosa. Specimens of the female plant with capsules

from the Hawkesbury are also in the Botanical Gardens Her-

barium (Mr. J. L. Boorman; November, 1897) and Erskine Creek,

Nepean River (Mr. J. H. Maiden; September, 1888).

Panicum obseptum, Trin.—Centennial Park (May 19th, 1901;

A. A. Hamilton). This grass is recorded in the Flora Australien-

sis from Port Jackson and Richmond (Woolls). Bentham states

that he had not seen the specimen from Port Jackson forwarded

by Trinius to Lindley. A specimen in the National Herbarium

is from Richmond (Coll. Woolls). There are several patches of

this grass on the margin of one of the ponds in the Centennial

Park.

Cyperas tetraphyllus, R.Br.—Lily Vale (May 24th, 1899; A. A.

Hamilton). Recorded in the Flora Australiensis from Queens-

land, south to Newcastle; collected at the latter place by Dr.

Leichhardt: and in the Handbook of the Flora of N.S. Wales,

Hunter River to Queensland.

Lomaria capensis, Willd.—Kogarah Bay (A. A. Hamilton
;

June 3rd, 1901). The pinnae of both the fertile and the sterile

fronds are abnormally lobed, and over four feet in length.
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Mr. Harper exhibited ''onvars" or thumb-guards from Male-

kula, the modification in use in Efate, and examples of the plaited

arm-guards—sometimes erroneously termed armlets—of New
Guinea, together with specimens of the bows and arrows used in

conjunction therewith. Also deformed Malekulan crania to

illustrate photographs sent to him by Mr. R. Parkinson, of New
Britain, who had recently found amongst the inhabitants of South

Cape, New Britain, exactly the same deformation as that practised

by the people of South Malekula and the Maskelyne Islets.

Professor David exhibited rock specimens, and sections under

the microscope to illustrate the occurrence of minute organisms

in certain beds of the Rolling Downs Formation.

Mr. Froggatt exhibited a fine collection of Australian Psyllids

in illustration of his paper.
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WEDNESDAY, JULY 31st, 1901.

The Ordinary Monthly Meeting of the Society was held in

the Linnean Hall, Ithaca Road, Elizabeth Bay, on Wednesday
evening, July 31st, 1901.

Mr J. H. Maiden, F.L.S., &c., President, in the Chair.

DONATIONS.

Department of Agriculture, Brisbane—Queensland Agricul-

tural Journal. Vol. ix. Part 1 (July, 1901). From the Hon.

the Secretary for Agriculture.

Home Secretary's Department, Brisbane—North Queensland

Ethnography. Bulletin, Nos. 1-2 (January-April, 1901). Fro7n

the Home Secretary.

Geological Survey of Queensland—Annual Report for the

Year 1900 : Bulletin, No. 12 (1900) : Report on Stannary Hills

Tin Mines, &c. (1900), and On the Geology and Reefs of the

Ravenswood Goldfield (1900). By J. M. Maclaren, B.Sc.
;

Report on the Etheridge and Gilbert Gold Fields (1900), and On

the recent Developments in the Copper Mining Industry in the

Cloncurry District (1900). By W. E. Cameron, B.A. Froin the

Director.

Australian Museum, Sydney— Records. Yol. iv. No. 3 (July,

1901). From the Trustees.

Department of Agriculture, Sydney—Agricultural Gazette of

New South Wales. Yol. xii. Part 7 (July, 1901). From the Hon.

the Minister for Mhies and Agriculture.
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One Separate 'from the Agricultural Gazette of N.S.W. for

1901, being Miscellaneous Publication, No. 475). By C. A.

Benbow. From the Author.

Royal Anthropological Society of Australasia, Sydney— Science

of Man. Vol. iv. n.s. Nos. 5-6 (June-July, 1901). From the

Society.

Royal Society of New South Wales, Sydney — Abstract of

Proceedings, July 3rd, 1901. From, the Society.

University of Sydney—Calendar for the Year 1901. From

the Senate.

Australasian Journal of Pharmacy, Melbourne. Vol. xvi. No.

187 and Supplement (July, 1901). From the Editor.

Field Naturalists' Club of Victoria, Melbourne—Victorian

Naturalist. Vol. xviii. No. 3 (July, 1901). From the Chib.

One Separate (from the Victorian Naturalist. Vol. xvii.

No. 10; Feb., 1901). By D. McAlpine, Government Vegetable

Pathologist. From the Author.

Geological Survey of Western Australia, Perth—Mining Map
of the Boulder Belt, East Coolgardie (two sheets; 1900). From,

the Government Geologist.

Department of Mines, Hobart—Government Geologist's Report

on the Mining Districts of the Scamander River and St, Helen's

(1901). Frotn the Secretaryfor Mines.

Manchester Literary and Philosophical Society—Memoirs and

Proceedings. Vol. xlv. Part ii. (1900-01). From the Society.

One Separate: Appendix to "Great and Small Game of Africa "

(Description of Ward's Reedbuck, Ce?mcapra redunca zvardi).

By H. A . Bryden. From the Publisher's, Messrs. Rowland Ward,

Ltd.

Royal Microscopical Society, London—Journal, 1901. Part 3.

From the Society.
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Royal Society of London—Proceedings. Vol. Ixviii. Nos. 445-

446 (May-June, 1901). From the Society.

Zoological Society of London—Abstract of Proceedings, May
21st, June 4tli and 18th, 1901: Proceedings, 1900. Partiv.

(April, 1901) : Transactions. Vol. xv. Parts 6-7 (April, 1901 ).

From the Society.

American Academy of Arts and Sciences, Boston— Proceedings.

Vol. xxxvi. Nos. 9-15 (October, 1900-January, 1901). From the

Academy.

American Museum of Natural History, New York— Bulletin.

Vol. xiv. Articles xi.-xii., pp. 149-197 (June, 1901). From the

Museum.

American Philosophical Society, Philadelphia—Proceedings.

Vol. xxxix. No. 164 (October-December, 190U). From the Society.

Museum of Comparative Zoology, Harvard College, Cambridge,

Mass.— Bulletin, Vol. xxxviii. Geological Series. Vol. v. No. 4

(May, 1901). From Professor A. Agassiz.

Nova Scotian Institute of Natural Science, Halifax—Proceed-

ings and Transactions. Vol. x. Part 2 (1899-1900). From the

Institute.

Smithsonian Institution, Washington—Annual Report of the

Board of Regents for Year ending June 30th, 1898. From the

Secretary.

U.S. Department of Agriculture, Washington—Yearbook for

1900: Division of Botany. Bulletin, No. 25(1901). From the

Secretary for Agriculture.

Indian Museum, Calcutta — Descriptive Catalogue of the

Indian Deep-Sea Crustacea Decapoda, Macrura and Anomala in

the Museum (1901); Zoological Gleanings from the Royal Indian

Marine Survey Ship " Investigator " (1901). By A. W. Alcock,

M.B., C.M.Z.S. From the Trustees.

Perak Government Gazette, Taiping. Vol. xiv. Nos. 18-20

(May-June, 1901). From the Government Secretary.
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South African Philosophical Society, Cape Town—Transactions.

Vol. xii., pp. 1-563 (1901). From the Society.

Zoologischer Anzeiger, Leipzig. xxiv. Band. Nos. 644-646

(May-June, 1901;. From the Editor.

Entomologischer Verein zu Berlin—Berliner Entomologische

Zeitschrift. xlvi. Band. 1 Heft (1 901 \ From the Society.

Naturwissenschaftlicher Verein fiir Steiermark in Graz

—

Mittheilungen. Jahrgang 1900. From the Society.

Societe Geologique de Belgique —Annales. Tome xxviii. 2*

Livraison (Mai, 1901). From the Society.

Societe Royale de Geographic d'Anvers —Bulletin. Tome xxv.

2® Livraison (1901). From the Society.

Academic Imperiale des Sciences de St. Petersbourg—Memoires

viii^ Serie. Vol. x. Nos. 5, 5-6 (1990). From the Academy.

Russisch-Kaiserliche Mineralogische Gesellschaft zu St. Peters-

burg.— Verhandlungen. Zweite Serie. xxxviii. Band. ii. Lief.

(1900). From the Society.

Societe des Naturalistes de la Nouvelle-Russie, Odessa

—

Memoires. Tomexxiii. Parts i.-ii. (1899-1990). From the Society,

Societe des Naturalistes de Kiew — Memoires. Tome xvi.

Livraison 2 (1900). From the Society.
'

Societe Imperiale des Naturalistes de Moscou— Bulletin.

Annee 1899. No. 4; Annee 1900. No. 3. From the Society.

Societe Royale des Sciences, Upsal— Nova Acta. Ser. iii.

Vol. xix. (1901). From the Society.

Academie Royale des Sciences et^ des Lettres de Danemark,

Copenhague—Oversigt, 1901. Nos. 2-3. From the Academy.

Nederlandsche Dierkundige Vereeniging, Helder—Tijdschrift.

2^^® Serie. Deel. vii. Afl. 1 (1901); Aanwinsten van de Bibliotheek,

1 Januari-31 December, 1900. From the Society.
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La Nuova Notarisia, Padova. Serie xii. Aprile, 1901. From

the Editor, Dr. G. B. De Toni.

Societa Entomologica Italiana, Firenze— BuUettino. Anno
xxxiii. Trimestre i. (1901). From the Society.

College of Science, Imperial University of Tokyo—Journal.

Vol. XV. Part ii. (1901). From the University.

Kyoto Imperial University— Calendar for 1900-1901. From
the University.
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NOTES ON THE BOTANY OF THE INTERIOR OF

NEW SOUTH WALES.

By R. H. Cambage.

(Plates xx.-xxi.)

Part IV.

—

From Mount Hope to Parkes.

The road taken from Mount Hope to Condobolin was across

Wirchilleba, Eremeran, and part of Melrose Stations, keeping

back from the Lachlan River all the way.

In passing between Mount Allen and Double Peak, which are

two hills situated about four miles apart, it was noticed that on

the former there was a considerable quantity of Casuarina

quadrivalvis (She Oak), but not a single tree of it was found on

the latter. Sterculia diversifolia (Currajong) was also much

more plentiful on the former than on the latter. On the other

hand, Acacia doratoxylon (Currawong) was found covering the

heights of Double Peak, its straight stems standing out against

the sky-line along the top of the ridge giving it the well known

hog's-neck appearance; while on Mount Allen the species does

not appear to be represented at all. The formation of Mount

Allen is igneous, apparently porphyry, while that of Double

Peak, also known as Dromedary, is Silurian slate, with a few

belts of porphyry.

Various trees and shrubs noticed between Double Peak and

Wirchilleba Homestead were :

—

Callitrls robusta (White or

Cypress Pine), Heterodendron oleoefolium (Rosewood), Fusamts

acuminatus (Quandong), Hakea leuco'ptera (Needlewood), JBe^'ti/

a

Citnninghamii (Broom Bush), Bosskea sp., Triodia irritans
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(Spinifex), growing in the Mallee scrub, Myoporum deserti (Dog-

wood), Callitris verrucosa (Spreading Pine), A'po'pliyllum anoma-

luDi (Currant or Warrior Bush), Dodom^a viscosa, var. attenuata

(Hopbush), Capparis Mitchelli (Wild Orange), Cassia eremophila,

Eremopliila longifolia (Emu ^\x%\i),E.Mitclielll (Budtha), Geijera

parvijiora (Wilga), and the large climber, Lyonsia eucalyptifolia.

In one place the Cypress Pine was found forming a dense almost

impenetrable scrub extending along the road for 3 or 4 miles.

The Acacias noticed were :

—

A. Jiomalophylla (Yarran), A.

Oswaldi, A. aneura (Mulga), A. doratoxylon, A. hakeoides {some-

times, called Black Wattle), A. Burkittii (Kangaroo Bush), and

A. decora (Silver Wattle).

The Eucalypts were represented by E. populifolia (Bimble Box),

E. intertexta (Gum or Yellow Box), E. viridis (i^arrow-Leaf or

Whipstick Mallee), E. oleosa, and E. dumosa, the last two

forming a Mallee scrub for several miles. In this scrub _£/. intertexta

was noticed in some instances assuming the Mallee form, having

short stems and several from one root, but this is rather an

unusual feature with this species. On a creek near the Homestead

is E. rostrata (River Red Gum).

Between Wirchilleba and Eremeran Homesteads the vegetation

continues much the same, as will be seen by the names of the

following trees and shrubs which were passed, there being Callitris

rohusta, Dodonma viscosa, var. attenuata, Hakea leucopteruy

Apophyllum anomalum, Heterodendron olecBfolium, Eremopliila

Mitchelli, E. longifolia, Geijera parvijlora, Sterculia diversifolia.

Cassia eremopliila, Eriostemon difformis, SccBvola spinescens,

Bossicea sp., among the Mallee, Myoporum deserti, Pittosporum

pliillyrceoides, Olearia sp., Exocarpus cupressiformis (Native

Cherry), and Tecoma australis (Bignonia).

Close to Wirchilleba is a shrub with sticky leaves, and in

appearance something like Ere7nopliila Mitchelli (previously

mentioned in Part ii., p. 709).

Casuarina quadrivalvis was found growing near Eremeran

Homestead, where the formation for some miles is granite.
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Near here also is C. Luehmonni, Baker (Bull Oak), the first

met with in coming from Bourke. This tree has an extensive

range, and is very common in the Forbes to Dubbo districts.

Although it does not appear to grow in the direct line between

Bourke and Euabalong, yet to the east of this line it extends

north and south, covering a strip of country at least 100 miles

wide, and finally going north-west to Barringan (R. T. Baker) on

the Queensland border. Its easterly course is stopped as soon as

the cold highlands are approached, it being a distinctly warm

country species. The most eastern points are reached by its

creeping up along the valleys of the large rivers. Near the

Lachlan there are a few trees on Neila station, six miles south-

east of Cowra. Along the elevated parts of the Macquarie it

may be found in limited quantities between Hill End and

Bathurst, but its highest point is reached above the latter place,

at one mile east of O'Connell; on the south side, and close to the

Fish River, there are about a dozen stunted trees growing on a

granite bluff. The specimens collected had only fruit in a very

young stage, but the whole of the evidence available, including

bark and wood, points to the conclusion that they have been

properly identified. The land around is occupied, and it is likely

that before long the species will be extinct in this locality. In

no other place have I found it growing at an altitude exceeding

2,000 feet above sea level, and seldom above 1,500 feet. The

fact of these trees being stunted may be accounted for by their

being in a climate too cold for them; but whether they are the

remnants of a former luxuriant growth in this locality or simply

a few stragglers outside their regular limit, are questions which

cannot be answered without considerable investigation It is

fully 25 miles down the river from O'Connell before any other

trees of Bull Oak are found, though possibly others may have

existed before the country was cleared.

In many localities C. Luelimanni grows near C. Camhac/ei

(Belah), but is easily distinguished from that species by its rougher

bark, thicker branchlets, smaller fruits, and more especially its

timber, which is full of medullary rays, that of Belah showing
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practically none. In old trees of Bull Oak the rough corky

bark often falls off, thus giving the trunk a somewhat smoother

appearance.

In comparing the figure caused by the medullary rays in wood

from two species, it is necessary that the trees from which the

specimens are taken should be of about the same size, or the

results may be misleading. Thus a large tree of C. Luehmanni

will show broader rays than a small tree of C. quadrivalvis and

vice versa.

The fruits of Bull Oak may generally be identified by their

haying both ends flat, the cone itself being made up of three rings

or whorls of seeds. It usually happens that in the flowering

stage some of the ovules escape being fertilised, and consequently

do not grow, the result being that the rings present a notched

or unfinished appearance. In the Lachlan district the fruits

mature about the month of January.

Recently I found C. Luehmanni in Victoria and South Aus-

tralia, though previously it had not been recorded outside of New
South Wales. The circumstances surrounding this discovery are

somewhat unusual. Arriving at Serviceton at 11 p.m., and

having to wait four hours for the next train, I decided to have a

look at the flora, notwithstanding the lateness of the hour and the

absence of the moon. After going about half a mile, I saw the

outline of a tree top appearing in the star-light. While standing

under it, feeling the bark, a slight breeze suddenly stirred the

foliage, and from that well known murmuring sound came the

assurance that the tree was a Casuarina. After searching a few

more trees, mature fruits were found, which proved the species to

be C. Luehmanni. Serviceton is in Victoria, close to the South

Australian boundary, but subsequently I found that the species

extends about 12 miles into the latter State, while it is within

sight of the railwa}'- for many miles in Victoria, near Horsham,

Murtoa, Lubeck, cfec.

It thus extends, somewhat in a semicircle, from South Aus-

tralia, across the north-west corner of Victoria, right through

New South Wales, and possibly a short distance into Queensland.
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After finding the Bull Oak at Serviceton, I continued my search

and found another species, specimens of which were handed to

Mr. J. Ct. Luehmann, F.L.S., Curator of the National Hebarium,
Melbourne, who informed me that this second tree was Eucalyptus

odorata^ Behr., not previously (except erroneously) recorded for

Victoria. The species which had been incorrectly identified as

E. odorata is E. Bosistoana, F.v.M. E. odorata would, if found

in New South Wales, certainly be called a Box-tree, as it looks

like a stunted form of E. Woollsiana, though its wood appears

slightly browner. It is plentiful on the hills near Adelaide, and
is known as Peppermint.

On returning to the station, a railway officer informed me that

there were only two kinds of trees within five or six miles of

Serviceton, viz., Bull Oak and Box; beyond that there were some
Mallees. From this it will be seen that by the merest accident

I had found both the local species, and neither had been recorded

for this locality.

The Acacias noticed between Wirchilleba and Eremeran were:

—

A. Oswaldi, A. homalopJiylla, A. calamifolia^ A. doratoxylon, A.

aneura, A. colletioides, A. dealhata (green variety), A. decora, and

A. excelsa.

Acacia calamlfolia, A. aneura, A. excelsa, and A. colletioides

were not seen east of Eremeran, so that probably this is about

their eastern limit between the Bogan and Lachlan.

For about 50 miles A. aneura (Mulga) has not been plentiful,

occurring only in patches and becoming less, thereby indicating

that the species has been spreading south-easterly from its strong-

hold in the north-west. Its distribution, however, is probably

nearly over, as, being such an excellent fodder tree for sheep, the

young plants are eaten off at an early stage. In the absence of

other timber, Mulga is now one of the principal trees burnt for

charcoal near Cobar.

Acacia exceha was represented by a cluster of six trees on the

south side of the road, opposite a dam near the western boundary of

Eremeran Holding. The leaves were narrower than usual. A
station-hand stated that he knew of no other such trees, and that
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they had no local name. In the northern districts they are known

as Ironwood, but near here that name appears to be applied to

large trees of Reterodendron oleoifolium. Eremeran is probably

the most easterly locality for A. excelsa south of the Bogan.

The Eucalypts noticed were:

—

E. populifolia, E. viridis, E.

rostrata (on creeks), E. tereticornis, var. dealhafM (Gum), E. inter-

texta, and near Eremeran, E. Woollsiana (Box).

On Wirchilleba E. intertexta appears to be known chiefly as

Yellow Box and Gum, and on Eremeran as Red Box.

Between Eremeran and Mount Tinda, via Vermont Hill, there

are Casuarina Luehmanni, C. Cambagei, Eremophila Mitchelli, E.

longifolia, Heterodendron olecefoHiim, Stercidia diversifolia, Apo-

phyllurti anomalutn, Hakea leucoptera, Myoporinn deserti, Callitris

robusta, Pittosporum phillyrceoides, Templetonia sp., (without

flowers), Geijera parviflora, Dodoncea sp., Easanus acuminatus,

Bertya Cunninghamii, Tecoma australis, Cassia eremophila^ and

Canthiwm oleifolium.

Although this last-mentioned species has a fairly wide distri-

bution, it does not appear to grow in great quantities anywhere,

but is found at intervals in small patches, and is one of the plants

known as Lemon Bush.

The Acacias noticed hereabouts were:

—

A. decora, A. dealbata

(green variety), A. Oswaldi, A. hakeoides, A. Burkittii, and A.

homalophylla.

A. Burkittii was found a little west of where the Eremeran

road meets the main road from Nymagee to Condobolin, or close

to Vermont Hill. It was not seen afterwards, so that this is

probably about its eastern limit, at least south of the Bogan.

Until mentioned in Part i. of these Notes this species was not

previously recorded for New South Wales. Subsequent papers

show its extension from about 40 miles north of Cobar to about

50 miles north-west of Condobolin. In the Nymagee district it

is sometimes known as Kangaroo Bush, and Cherrypickera was

given me as an aboriginal name, but I had no opportunity of

verifying it.
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The Eucalypts between Eremeraii and Mount Tinda are :

—

E.

tereticornis, var. dealbata (on granite^, E. popitJifolia, E. i7iter-

texta, E. Woollsiana, E. rostrata (on creeks only), E. oleosa, E.

duniosa and E. viridis.

In coming from Bourke and following the route described in

these papers, Vermont Hill was the first place met with in which

wheat growing was being carried on to any extent, several

settlers here havin<r good areas under crop.

Just south of Vermont Hill are miles of Mallee, extending

away south-westerly. The same scrub is met on Palisthan Holding,

and again between Mount Hope and Euabalong, quite 50 miles

away. I cannot sa}' that it is continuous, but such is probably

the case, as it has been met with wherever I have crossed that

belt of country. E. oleosa and E. dumosa predominate throughout.

Mount Tinda is composed of granite and porphyry, and

covered chiefly with Eucalyptus tereticor^iis, var. dealbata, and

CalllU'is rohusta. I obtained here some interesting specimens of

felspar crystals (orthoclase).

From Mount Tinda to Condobolin is about 40 miles south-

easterly. Copper and gold mining are being carried on at different

points along the route. Various trees and shrubs passed were:

—

Geijera parvijiora, PittosiJorum phillyrceoides, Heterodendron

olecefolium, Apopyhyllum anomalum, Callitris rohusta. (all the

way), Bossicea sp., Triodia irritans, Myoporum deserti, Eremo-

phila Mitchelli, E. longifolia (getting scarce), Hahe.a leucop-

tera, Bertya Cunninghamii, Sferculia diversifolia, Lyonsia

eucalyptifolia, and CaJlitris verrucosa. After passing Mount

Nobby, where the formation is porphyry and slate, there were,

in addition to many of the former, Tecoma aust7'alis, Cassia

eremophiln, and Fusayius actwiinatus. After reaching the

Melrose road, at 24 miles from Condobolin, the following were

noted:

—

Eriostemon difformis, Hakea lencoptera, Myoporun deserti

(at 19 miles), Casuarina Camhagei (18 m.), C Luehmanni, Hakea

leucoptera (plentiful), (15 m.), Eccocarpus aphylla (7 m.), Geijera

parvijlora, Sterculia diversifolia, Eremophila Mitchelli (4 m.),

Casuarina quadrivalvis, and Canthiii^m oleifolium.
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The Acacias noticed between Mount Tinda and Condobolin

were:

—

A. homalophijlla, A. dealhata (green variety), A. Osivaldi,

A. decora (chiefly on porphyry), A. doratoxylon, and near the

Lachlan at Condobolin A. salicina (Cooba or Native Willow) and

A. pendula (Boree or Myall).

The Eucalypts observed were :

—

E. popidifolia, E. oleosa, E.

damosa (as a Mallee scrub with E. sideroxylon (Ironbark), along

the edge of it), E. WooUsiana, E. tereticornis, var. dealhata (with

partially-double operculum, near Mount Nobby), E. viridis and E.

intertexta. After reaching the Melrose Road at 24 miles from

Condobolin, the Eucalypts passed were as follows :

—

E. populi-

folia (all the way), E. intertexta (scarce),^. Woollsiana{?iVi. the way),

(21 m.), E. oleosa (8 m.), E. tereticornis, var. dealhata, E. dumosa

(7 m.), a few trees of E. intertexta (6 m.), E. oleosa (fairly large),

E. sideroxylon (4 m.), one tree of E. intertexta, and E. tereticornis,

var. dealhata.

Finding E. sideroxylon and E. Woollsiana growing together

between the 3- and 4-mile posts, I searched for the supposed

hybrid or Ironbark Box, and succeeded in finding a few trees on

the eastern side of the road. None were growing within sight

from the road, and had their presence not been suspected, they

would have been passed unnoticed. They were in ever)^respect simi-

lar to those found north of Nymagee and mentioned in a previous

paper (Part ii.) These trees can generally be at once detected by

their bark, it being rougher than the Box and smoother than the

Ironbark, and usually is somewhat of a yellowish-brown colour,

especially towards the upper part of the trunk.

On the Lachlan, close to Condobolin, Eucalyptus rostrata, E.

melliodora, and E. largiflore^is were noticed.

Just above Condobolin are trees of E. largijiorens and E.

Woollsiana growing together, and undoubtedly a casual observer

would class them as the same species. In this particular case the

leaves of both are rather pale, and do not present the usual

contrast that is to be noticed between these trees. A little

inspection, however, soon yeveals the distinction in the bark on
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the branches, those of E. Woollsiano. being clean, while those of

E. largijlorens are rough.

The tree of E. intertexta, noticed about 3J miles north of

Condobolin, marks the most south-easterly point at which I have

found this species.

From the Melrose Road, at 29 miles north-westerly from Con-

dobolin to Bulbodney Creek, near Jumble Plains Homestead, at

about 20 miles south-west of Dandaloo on the Bogan, is north-

easterly about 40 miles. There is scarcely a house to be seen the

whole way, and the general character of the vegetation may be

understood from the names of the following trees and shrubs

which were noticed. These were:

—

Geijera 'parviflora^ Callitris

rohiosta, Eremophila MitcJielli, Heterodendron olecefolium, Hakea
leucoptera (all these continuing practically the whole way). Cassia

eremopliila, Sterculia diversifolia^DodonoRa mscosa,ya.r. attenuatay

Apophyllum anomaliom, Bertya Cunninghamii, Fusanus acumi-

natus, Exocarpus cupressiformis (Native Cherry), E. aphylla^

Pittosporum phillyrceoides, Myoporum deserti (37 m. from Dan-

daloo), Orevilleaflorihunda, R.Br, (a shrub flowering in June),

Melichrus urceolatus, R.Br., (a shrub with flowers in June),

Eriostemori difformis, Celastrus Cionningliamii^ Eeptospermum sp.

(Tea-tree), and Micromyrtus micropliylla, Benth., a little shrub

with an abundance of short leaves and small flowers.

A little nearer Dandaloo, towards Albert Waterholes, is

Callitris calcarata, R.Br., known in various localities as Mountain

Pine, Black Pine, and Green Pine. It generally grows on hills,

and has black bark and green foliage. Its timber is not much
esteemed.

At about 30 miles south-west of Dandaloo, and near this bush

track, the White Pine, Callitris I'obusta, has evidently not been

much used, as there is a considerable quantity of fine trees.

The Casuarinas noted were :

—

C. quadrivalvis, C. Luehmanni^

and G. Camhagei, the last two being strongly represented.

The Acacias were A. doratoxylon, A. dealhata (green variety),

A. Oswaldi, A. homalophylla, A. decora, A. hakeoides, A. triptera

(Wait-a-while), and A. pendula.

22



326 BOTANY OF THE INTERIOR OF NEW SOUTH WALES,

Acacia Oswaldi has a very wide range, but at the same time it

is never found in great quantities. I have never found it forming

scrubs, and usually each tree grows by itself, often the nearest of

the same species being several hundred yards away. The stem is

generally less than six inches in diameter and very hard, being a

favourite for stockwhip handles, and generally useful where

toughness is required. The leaves terminate in short spines,

which have earned for the tree the unsuitable name of Dead

Finish, the inference being that a traveller entering a cluster of

these trees would suddenly find his journey finished owing to the

resisting nature of these spikes. Even if this species formed

scrubs, the leaves are harmless compared with those of many

others. It is probable that the name properly belongs to some

other tree, and has been applied to this one by mistake. Still I

found it used over a very large area. About half-way between

Condobolin and Dandaloo it is known by some as Gidgea, its

value for stockwhip handles having probably caused it to be

confused with the Bourke species of the same name, A. Camhagei,

which is famous over most parts of the colony among stockmen.

A. pendula was found in one place only, at about 31 miles from

Dandaloo, growing on a small patch of black soil among gilgais.

A. triptera was seen near Wilmatha Hill, about 40 miles north

of Condobolin, growing with one stem, but spreading to 8 or 10

feet across the top. Its curved, pointed leaves have suggested the

name of Wait-a-while, as they decidedly impede locomotion.

The species was not found east of this point, and probably does

not much exceed it south of the Bogan.

The Eucalypts noted along this road were :

—

U. populifolia, E.

sideroxylon (in patches), E. Woollsiana, E. tereticornis, var.

dealbata, E. viridis, E. intertexta, E. melliodora (Yellow Box), a

little of E. oleosa, E. dumosa, and E. rostrata.

E. intertexta ceases at about 35 miles north of Condobolin, and

easterly from that point is not seen again, though it extends

northerly. In the Bogan and Lachlan country its eastern margin

may be approximately fixed by a line joining Mullengudgery and

Condobolin. It goes south-westerly into South Australia, as I
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have seen it at Tintinarra in the Ninety Mile Desert. There it

grows as a fairly smooth white-barked tree, with red interlocked

wood. The trees are smaller than those in the Cobar and

Nymagee districts, though they do not grow as Mallee, and are

often known as Desert Gum. In outward appearance it resembles

E. leucoxylon, F.v.M., which grows with it in the desert, but has

a yellowish wood.

The Mallees were not so plentiful in this locality, as they were

to the westward, E. oleosa and E. dumosa not being seen east of

Jumble Plains.

E. melliodora was found only at about 34 miles south-west of

Dandaloo. Most of the trees had smooth white bark. North of

the Lachlan this is the most western locality in which I have

found this species when growing away back from the river.

At about 26 miles south-west of Dandaloo E. sideroxylon was

noticed in considerable quantities, and of better quality than

usual.

E. rostrata was growing on Bulbodney Creek. The buds had a

short operculum similar to that found on trees at Sandy Creek,

south of Nymagee, and mentioned in a previous paper (Part iii.).

The next piece of country to be dealt with extends from Jumble

Plains Homestead south-easterly to Trundle, being nearly 50 miles.

Various trees and shrubs noticed were :

—

Callitris rohusta

(which continues all the way), Eremophila Mitchelli, Apophyllum

anomalum, Myoporum deserti, Dodoncua sp., Pitlosporum philly-

rceoides, Heterodendron olecBfolium, Bertya CuQininghamii, Hakea
leucoptera, Cassia eremophila, Fusanus acuminatus (on Burra

Burra Holding), Tecoma australis, Grevillea Jlorihunda, Eremo-

phila longijhlia, Callitris calcarata, Melichrus urceolatus, Exocarpus

cupressiformis (at Bullock Creek), O/earia fip.,Sterculia diversijblia,

Eriostemon difformis, Geijera parvijlora, Solanum ereniojyJiilum

(15 m. from Trundle), Exocarpus a-phylla^ Eremofhila Mitchelli,

Myoporum deserti, Hakea leucoptera, Sterculia diversifolia, Hetero-

dendron olecefolium (12 m.), Fittosporum phillyi'ceoides, and a few

trees, 20 feet high, of Santalum lanceolatum.
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The finding of Santalum lanceolatum (Blacks' Medicine Tree of

South Bourke) at about 10 and 12 miles north-west of Trundle

was a matter for surprise, as the species had not been seen along

the road travelled since passing Cobar, nor was it afterwards

noticed. It may be found, however, between Dandaloo and

Trangie.

The formation near the 11-mile post from Trundle, or 23 from

Bogan Gate, is Devonian, as proved by fossils found on the road-

side.

The Casuarinas passed were :

—

C. quadrivalvis, C. Cambageiy

and C. Luehmanni, the last-named being most plentiful and the

first but sparsely represented.

The Acacias seen were :

—

A. Oswaldi, A. hakeoides, A. deco7'a, A.

dealhata (green variety), A. amhlygona, A. doratoxylon, A. conferta^

A. Cunn., A. homalophylla, and A. implexa. This last-named

species comprised about half-a-dozen trees on the western side of

a hill composed of a fine-grained granite, and situated a few miles

east of Bullock Creek. It has been seen by me at only one point

west of this, viz., Nymagee {vide Part iii.).

A. conferta was seen here for the first time on the road from

Bourke, and was growing in patches, with a height of from 4 to 6

feet.

The Eucalypts noticed between Jumble Plains and Trundle

were :

—

E. populifolia, E. Woollsiana, E. sideroxylon, E. viridis,

E. rostrata, E. conica, Deane & Maiden, E. melliodora, E. tereti-

cornis, var. dealbata, and the questionable hybrid, Ironbark Box.

E. Tostrata was found on Bullock Creek. The buds were again

egg-shaped, with the short operculum similar to those previously

found on creeks,

E. melliodora was not plentiful, but increases to the eastward.

On the western boundary of Burra Burra Holding about half-

a-dozen trees of the supposed hybrid, Ironbark Box were found.

Again, they were growing among E. sideroxylon and E. Woollsiana.

On Bullock Creek E. conica was met with for the first time.

This tree is sometimes called Fuzzy Box on account of the rough

woolly nature of the bark, and Apple Box, owing to the bark
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being somewhat similar to other trees called Apple, Near Cowra

it has been pointed out to me as Woolly Butt, while Box and

Apple are names applied to it in some instances. Around

Gilgandra it is often called Broad-Leaf Box in contrast to E.

Woollsiana, which in the north-west has generally narrow leaves.

The leaves of JS. conica in the Gilgandra district, north of Dubbo,

are not particularly broad, but it often happens that trees are

named from comparative qualities which they possess, as well as

from extreme forms. The rough bark continues on the branches

as well as on the trunk, and the tree has rather a pendulous

habit. Its timber, which is not extensively used, is not so pale

as that of B. hemiphloia, var. alhens, F.v.M., and generally is

more difficult to split. Settlers in the Grenfell and Toogong

districts have stated to me that it is one of the most difficult

trees they have to clear off the land, as it does not burn readily.

This quality also must be taken as comparative, as E. conica

generally grows among trees which are good burners. Usually it

is found on the low land along the rivers and large creeks, and is

decidedly rare on the hills.

Many of the above remarks, especially those which refer to

bark, drooping habit, timber and habitat, might be applied by

some to E. largiflorens^ but the latter has a redder wood and

distinct botanical differences. Although both might be termed

River Box, there is this general difference, that E. conica grows

along the upper portions of the western rivers and E. largiflorens

along the lower parts, and on the Lachlan the two species just

about overlap at Condobolin. E. conica is to be found at least

on the Castlereagh, Macquarie, Bogan and Lachlan Rivers, as

well as over the intervening country where there are valleys. I

have never found it so far south as the Murrumbidgee. Nor is

it to be seen towards the cold highlands of Orange or Crookwell.

I have been unable to fix its western limit on the Lachlan, but

have seen it near Condobolin, and I think near Euabalong some

years ago.

E. viridis was last noticed on the Burra Burra Holding, which

is about its most eastern locality wsouth-west of the Bogan. It
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occurs to the west and north-west of Dubbo, but is very rare to

the east of a line joining Dubbo, Bogan Gate and Temora. Over

the Macquarie and Lachlan country it is the most eastern of all

the Mallees, and in approaching its habitat its presence is often

indicated by the fact that the straight tough stems of these little

trees may be seen on the carriers' wagons, where they are used

as " twitch sticks " to tighten the ropes which fasten the loads.

Parkes is slightly over 30 miles south-easterly from Trundle,

and between these towns the following trees and shrubs were

noticed :

—

Callitris robusta (practically all the way), Apophyllum

anomalum, Casuarina Luehmanni (plentiful), Heterodendron

olemfolium, Myoporum deserti^ Hakea leucoptera, Geijera parvijiora,

Casuarina Camhagei, Exocarpus aphylla, Dodoncea viscosa, Bertya

Cunninghamii, Olearia sp., (22 m. from Parkes), Exocarpus

cupressiforniis (21 m.), Leptospermum sp., Grevillea florihunda^

Melichrus urceolatus, Hihbertia sericea, Benth., Eremophila

Mitchelli, Cassia sp., Callitris calcarata (18 m.), Eremophila longi-

folia{\^xn..), Fusanus acuminatus, Casuarina Luehmanni (11 m.),

Sterculia diversifolia (5 m.), Tenipletonia sp. (without flowers),

Geijera parvijiora (2 m.), and Eremophila Mitchelli.

The Acacias noticed along the road were:

—

A. homalophylla, A.

Oswaldi, A. decora, A. hakeoides, A. dealbata (green variety), A.

doratoxylon (15 m.), A. spectabilis, A. Cunn., (the first seen; 10 m.),

A. pendula (5 m.), A. decora (2 m.), and A. Oswaldi.

The patch of Myall between the 9- and 10-mile posts north-

westerly from Parkes marks its most eastern locality in the Parkes

district. Formerly it grew on a plain about half-way between

Parkes and Forbes, but there is scarcely a living tree to be found

there now.

At about 15 miles from Parkes, towards Trundle, there are a

few trees of an Acacia which appears to be either A. implexa, or

A. melanoxylon, but in the absence of both flowers and pods the

species was not identified. I have never seen the latter so far

west as this, and the former only on two occasions already

mentioned. Either species seems out of place in the far west.
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The Eucalypts between Trundle and Parkes were represented

by E. populifolia, E. WooUsiana, E. melliodora, E. sideroxylon

(24 m.), E. conica (23 m.), E. tereticornis (21 m.), E. tereticornis,

var. dealhata^ E. sideroxylon (one tjree with red flowers in June

;

15 m.), E. hemiphloiavar. albens (White Box), E. conica (10 m.),

E. melliodora (7 m.), E. Woollsiana, E. populifolia (2 m.),

E. Woollsiana and E. melliodora.

The trees of E. tereticornis near the 22-inile post were the first

typical ones seen in coming from Bourke. From this point

easterly the species is not uncommon on the lowlands, the variety

dealbata taking the hills {vide Part ii.).

E. populifolia has been seen practically all the way, but it

ceases about six miles westerly from Parkes, and easterly of a

line joining Parkes, Forbes and Temora the species is not found.

Nor have I seen it east of a line joining Parkes and Dubbo.

Towards Parkes the leaves of E. Woollsiana are in many cases

much broader than in the Nymagee district.

E. hemiphloia, var. albens, is the common White Box of the

western slopes. It seems to prefer a climate between the extreme

heat of the plains and the extreme cold of the mountains, so

that its distribution, though extending very far north and south,

is much more limited east and west. It practically extends all

along the western side of the Great Dividing Range, but rarely

is to be found on the higher parts of it excepting towards the

north. It comes eastward among the mountains by following the

valleys of such rivers as the Macquarie, Turon, Lachlan and

Abercrombie, but only crossing from one to the other where the

intervening hills are low. This is another of those western forms

that comes across the Liverpool Range on to the coastal area near

Scone, and is plentiful on the upper Hunter. As previously

mentioned (Part iii.), its flowers are rich in honey, and on

Moonan Brook (a tributary of the Hunter), the bees during the

autumn obtain their supply chiefly from this species. As a line

from Dubbo through Forbes to Temora roughly marks the eastern

limit of E. populifolia, so a line from about Narromine through

Temora to Corowa on the Murray approximately denotes the

western margin of E. hemiphloia, var. albens. In its most western
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localities it is generally found on the highest land, and in this

way seems to push out further than would be the case if the

country were all plains. In many cases towards its western or

lower area it may be found growing in company with E. Woolls-

iana, and the two trees resemble each other considerably through

both having bark of two colours, a grey box-bark on the trunk

and clean whitish limbs, the latter colour very often coming down
in both species on the upper part of the trunk. In outward

appearance the resemblance ceases here, as E. hemiphloia, var.

albens, has much larger fruits and broader leaves, which are

generally pale and covered with a white powder, giving the trees

in many cases a silvery appearance. E. Woollsimia, on the other

hand, has dark green leaves, and in contrast to E. hemiphloia,

var. alheiis, the White Box, is often called Black Box. On the

western slopes of the Great Dividing Range, approximately from

Mudgee southward into Victoria E. hemiphloia, var. albens, is

seldom found growing at an altitude exceeding 2,000 feet above

sea-level, and Occupies only that part of the elevated country

which is not subject to regular heavy falls of snow; or its eastern

margin indicates the western edge of our regular mountain

snowstorms. A few miles east of that line snow may be expected

nearly every winter, while a few miles west of it some winters may
pass without any snow falling there. In July, 1900, a severe

fall extended many miles into the White Box country, and being

most unusual, the branches of the trees were broken by the

weight of the snow much more than is the case with those species

growing in higher localities where heavy falls are regular. In

going from Sydney across the Blue Mountains, the western plants

proper need not be expected till trees of E. hemiphloia, var. albens,

are found ; after that there is a possibility of a distinct change in

the flora at any time, so that this Eucalypt occupies an interesting

position between the mountain and the plain. In geological

formation it seems to slightly prefer igneous to sedimentary, being

common on granite, porphyry and diorite, but when growing on

sedimentary, such as Silurian or Devonian, it generally avoids the

rocky situations, and grows chiefly on the alluvial formed by the

wearing of surrounding hills, and may be termed an open forest
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species. The typical E. hemiphloia, F.v.M., is more of a coast

form, and though common on the Wianamatta Shale and igneous

formations, it is less plentiful on the Hawkesbury Sandstone,

and altogether is not so strongly represented in this State as the

variety alhens.

In coming from Cobar to Parkes I expected at some point to

find E. melanophloia, Benth., the Silver-Topped Ironbark, but

failed to do so. Its most southern locality, therefore, so far as I

know, is around Narromine. Neither was E. siderophloia, F.v.M.,

seen, but it occurs at a point about 30 miles north of Parkes and

8 miles east of Peak Hill, which is probably its most southern

locality in the western district.

The total number of Eucalypts noticed between Mount Hope

and Parkes was fifteen, viz. :

—

E. populifolia, E. intertexta, E. oleosa,

E. dumosa, E. viridis, E. tereticornis (scarce), E. tereticornis, var.

dealbata, E. WooUsiana, E. rostrata (only on creeks and the

Lachlan), E. melliodora, E. conica (only in the eastern part),

E. largijlorens (on the Lachlan only), E. sideroxylon, E. hemi-

phloia, var. alhens (only close to Parkes), and the Ironbark Box.

The Acacias were represented by A. homalophylla, A. ijendula

(not plentiful), A. decora, A. hakeoides, A. dealbata (green variety),

A. colletioides, A. triptera, A. aneura (in the western half only), A.

excelsa (scarce), A. Oswaldi, A. doratoxylon, A. Burkittii (in the

western half only), A. calamifolia (in the western half only), A.

amblygona (scarce), A. conferta, A. iniplexa (scarce), A. salicina

(on the Lachlan only), and A. spectahilis (close to Parkes).

The Casuarinas were:

—

C. quadrivalvis, C. Luehmanni, and

C. Camhagei.

EXPLANATION OF PLATES.

Plate XX.

Fig. l.—Gapparis MitcheUi, Lindl. (Wild Orange), Cobar, N.S.W.

Fig. 2.

—

Flindersia maculosa, F.v.M. (Leopard-tree), Bourke, N.S.W.

Plate xxi.

Fig. 3.

—

Eucalyptus microtheca, F.v.M. (Coolabah), Bourke, N.S.W.

Fig. ^. —Atalaya hemiglauca, F.v.M. (Whitewood), Bourke, N.S.W.
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CONTRIBUTIONS TO A KNOWLEDGE OF AUS-
TRALIAN ENTOZOA.

No. i.— On a new species op Distomum from the Platypus.

By S. J. Johnston, B.A., Economic Zoologist,

Technological Museum, Sydney.

(Plate xxii..)

The specimens (about fifty in number) forming the material

for this paper were collected by Mr. J. P. Hill, B.Sc, F.L.S.^

Demonstrator of Biology in the University of Sydney, and by

Mr. A. M. Lea. Mr. Hill's collection was obtained at the

Tumbledown Creek, Williams River, and at the Manning River;

Mr. Lea's at Little River, Dalmorton. Both collections were

handed over to me by Mr. Hill, whom I have to thank, also, for a

number of valuable preparations of the animal. The parasite

was found in the stomach, duodenum and the anterior part of

the small intestine of the Platypus {Ornithorhynchus anatinus,

Shaw). After careful comparison with the published descriptions

and figures available to me,"^ I have come to the conclusion that

it is a new species.

Distomum ornithorhynchi, sp.n.

General shape of body elongate, tapering at both ends, the

posterior end narrowing more gradually than the anterior; no

distinct neck; body somewhat flattened dorsiventrally, the sides

* C. M. Diesing, Systema Helminthum; P. J. Van Beneden, M^moire sur

les Vers Intestinaux; Bronn's Klass. u. Ord.; E. Linton, "Notes on Trema-

tode Parasites of Fishes," Proc. U.S. National Museum, Vol. xx. ; Cobbold's

Entozoa; Neumann's Parasites of Domesticated Animals; G. S. West, on D.

philodryadum.
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being rounded. The longest specimen measured alive was 9 mm.
long, the average length of preserved specimens being about

8 mm., the breadth from 1 to 1-2 mm. In very many the body

is flexed ventrally. Colour when alive light salmon-pink. Cuticle

produced into a number of small, conical papillte, slightly recurved;

very numerous on the anterior part of the body, where

they are sharp-pointed, less numerous towards the middle,

becoming very few and blunt on the posterior third; length of

papillie lying about the anterior end about 0*013 mm.; the length

of the base 0-015 mm.* Suckers comparatively large and orbi-

cular, the longitudinal diameter slightly exceeding the transverse.

Oral sucker subterminal; ventral placed far forward, not much
behind the oral, the distance between them being about one-half

the longitudinal diameter of the oral sucker. Both suckers sessile,

each possessing a fairly deep cavity; devoid of hooks and lobes of

any kind. Average diameters of the oral sucker of the specimens

measured—longitudinal 0'68 mm., transverse 0*59 mm. ; of the

ventral, longitudinal 1-02 and transverse 0-85 mm. Common
genital aperture situated on ventral surface to the left of the

median plane, on a level with the pharynx about its middle.

Excretory pore situated at the extreme posterior end.

Cuticle comparatively thick; the integument of the animal has

a longitudinally striped appearance owing to the bands of longi-

tudinal muscle underlying it; the stripes run from the ventral

sucker to the extreme posterior extremity.

Alimentary canal simple. Mouth situated at the base of the

oral sucker, leading into a muscular pharynx. Pharynx protru-

sible, being found in a number of specimens everted into the

cavity of the oral sucker (figs. 3-4). Oesophagus, into which the

pharynx leads, so short as to be almost non-existent, immediately

dividing into the two branches of the intestine, which are simple,

unbranched and fairly straight, running almost to the extreme

posterior end of the animal, the blind, sac-like extremity being

about 0-2 mm. from the end of the body. Excretory system only

* In the figure (fig. 1) the papillae are somewhat exaggerated in size.
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visible in sections, consisting of a very short main trunk opening

at the pore, which divides into several principal branches, the

ramifications of which become obscured in preserved specimens.

The testes are two densely staining, elongated bodies, with a

bulbous, lobed, almost moniliform outline, situated just posterior

to the ovary and shell-gland, and lying one behind the other,

stretching obliquely across the median line. In a body length

divided into fourths they occupy the third quarter. The vasa

deferentia unite before reaching the ventral sucker, and the

common duct, running behind and slightly to the left of that

sucker, on a level with its anterior part, expands to form a

conspicuous vesicula seminalis, which, in its anterior part, twisting

on itself, leads into an ejaculatory duct, and through the cirrus

to the genital opening. The ovary is a conspicuous, subglobular,

fairly solid body, situated about the middle of the animal. From

it the oviduct runs back for a short distance; then, bending

through 180° it runs forwards almost parallel to its former course,

and on a level with the anterior edge of the ovary it expands into

the uterus. At the bend it receives the united duct of the yolk-

glands, and a little further forward the duct of the shell-gland

opens into it. The uterus extends to the posterior aspect of the

ventral sucker in about eight turns or coils, and there ends in the

vagina, which, skirting the left side of the ventral sucker and

vesicula seminalis, opens into the common genital chamber,

opposite the male aperture. The common genital chamber is

very small. The uterus of each of the specimens examined was

distended with eggs, which are elliptical in shape, the chitinous

egg-shells of the preserved specimens being straw-coloured. The

eggs of a specimen which was mounted, when fresh, in glycerine

measured 0'13x 0*069 mm. There is little or no appreciable

variation in size. The shell-gland is large, and situated behind

and to the left of the ovary.

The yolk or vitelline glands consist of a large number of

rounded follicles extending from the ventral sucker to the

posterior end of the body. From their anterior boundary, as far

back as the first testis, they are confined to the lateral aspects of
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the animal, but from this point to the end of the tail they spread

superficially over the dorsal and ventral walls, leaving only a

small central space free from their encroachments and occupied

by parenchyma alone.

Briefly the characteristic features of the animal by which it

may be readily distinguished from other species of the same
genus are the globose, solid ovary situated in front of the

elongated, somewhat cylindrical, lobulated testes, whose shape

might not inaptly be compared to long, knobby potatoes; the very

numerous, rounded, follicular vitelline glands extending over a

large part of the body-surface; the simple, orbicular character of

the suckers, and the markedly anterior position of the ventral

sucker; the distribution of the spinous papillae, and the longi-

tudinally striped appearance of the integument when the surface

of the animal is in the optical plane.

As regards its relations to other members of the genus, the

simple nature of the intestine, the absence of hooks or lobes from

the oral sucker, the almost total obliteration of the oesophagus

and the absence of a retractile telescopic tail part, place the species

in Dujardin's subgenus Brachylaimus (Bronn's Klassen u.

Ordnungen, Bd. iv., p. 909).

But it does not show a striking likeness to any particular

species, though it resembles some in its external characters,

others in respect of the alimentary canal, others again in the

form or disposition of the reproductive organs. As regards the

character and situation of the suckers, it shows a close resemblance

to D. tornatum, Rudolphi. The globose, solid ovary resembles

that organ in D. ocreatum, Molin,"^ D. rnonticellii, Linton, and D.

grandiporum, Rudolphi. The character of the suckers, the ali-

mentary canal, and the distribution of the spines over the body

are very similar to those of D. philodryadum, G. S. West.

The figures for the plate were drawn by my wife.

* Linton, Notes on Trematodes, Proceedings U.S. Nat. Mus., Vol. xx.,

p. 515, etc., etc.
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EXPLANATION OF PLATE.

Fig. 1.—View of the whole animal, stained with borax carmine and slightly

squeezed out under the cover-glass { x 18).

Fig. 2.—Longitudinal section through the anterior end, showing the common
genital chamber, vagina and cirrus. The section is cut some-

what obliquely owing to a bend in the animal ( x 18).

Fig. 3.—Transverse section through the middle of the oral sucker, showing

the everted pharynx ( x 70).

Fig. 4,—Longitudinal section through the anterior end of the animal, showing

the everted pharynx ( x 18).

All the figures, except the hooks in fig. 1, were outlined under a camera

lucida.

Reference letters.

c.g.c, common genital chamber.

—

dr., cirrus.

—

ej.d., ejaculatory duct.

—

g.p., genital aperture,

—

int., intestine.

—

o.s., oral sucker.

—

ov., ovary.

—

ovid., OYidnct.—^/i.
,
pharynx.—s.<7., shell gland.

—

t^ d; tr^,testes.—ut., uterus.

—vag., vagina.

—

v.d., vas deferens.

—

vit., vitelline glands.

—

vit.d., vitelline

duct.

—

V.S., ventral sucker.

—

ves.sem., vesicula seminalis.
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FURTHER NOTES ON SUPPOSED HYBRIDISATION
AMONGST EUCALYPTS (INCLUDING A DESCRIP-

TION OF A NEW SPECIES).

By H. Deane, M.A., F.L.S., &c., and J. H. Maiden, F.L.S., &c.

The question of hybridisation amongst Eucalypts has been a

moot one for many years. Recently we called attention to the

subject (these Proceedings, 1900, xxv.. Ill), and Mr. R. H.

Cambage has a further note {ibid., xxv., 716). We would point

out that in supposed cases of hybridism an Ironbark has hitherto

been generally looked upon as one of the parents.

We again invite attention to the trees distinguished in a former

paper as 5, c, d, e,y* (these Proceedings, 1900, xxv., pp. 111-112).

We amend our reference to h by stating that an extended

series of specimens shows that its anthers do not really differ

from those of c, c?, e and/. We look upon all these trees, viz.,

6, c, d, e, /, as belonging to one species, all the differences noted

being referable to local variation.

It has already been shown that this tree possesses affinities

both to E. siderophloia and hemiphloia; some botanists may look

upon it as a variety of either species. To our mind it occupies a

position so intermediate between these two species that we have

from time to time provisionally called it E. siderophloia, var.

hemiphloia, and E. hemiphloia, var. siderophloia; but both these

descriptive names have the objection, in our view, of committing

one to a definite opinion as to the parentage of the species. As

it seems sufficiently constant in its characters over a large area,

we think the wisest course is to give it a definite name, and

therefore propose to call it E. Boormani, after John Luke Boorman,

a collector of the Botanic Gardens, who, in regard to this and
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other species, has prosecuted enquiries in an intelligent and pains-

taking manner.

We are indebted to specimens of a species from Concord from

Mr. R. H. Cambage, and the examination of the specimens from

the point of view of hybridisation is so instructive that we relate

it in detail. Mr. Cambage stated that his tree was growing

among E. paniculata, Sm., (another of the Ironbarks), with E.

hemiphloia near. He added :
—" The fruits look like those of E.

paniculata, but the bark is not that of an Ironbark. The bark

is as smooth as that of E. hemiphloia, and continues right up

among the branches." Reference to the herbarium of the late

Dr. Woolls showed that he had, many years previously, obtained

specimens from the same locality, and following is a copy of his

label :
—" E. panicxdata^ Bastard Ironbark. Bark something like

Woolly Butt or Box." The immature fruits have rims which

remind one of those of E. melliodora, and, while seized of its

affinities to E. pmiiculata, E. siderophloia, and E. hemiphloia, there

was certainly evidence to look upon it as an aberrant form of E.

melliodora, and also of Bosistoana, an affinity which (as regards

the latter species) had already been arrived at by Mueller (though

in a different way), as regards the Cabramatta specimens (see

p. 343). The fruits are a shade smaller than those of some

specimens in our possession, and we have from time to time looked

upon the tree as a possible hybrid between E. paniculata and E.

hemiphloia, and E. paniculata and E. melliodora respectively.

We have examined the trees referred to by Dr. Woolls and Mr.

Cambage, and are of opinion that, while they may be properly

described as " Black Box " and " Ironbark Box," there are certain

points of difference between them and the Cabramatta trees

which make us hesitate in referring them to the same species.

The foliage and fruits are less coarse than those of Cabramatta,

and this circumstance, coupled with the fact that the trees grow

amongst E. paniculata, may cause some observers who may be

inclined to look upon the Concord trees as hybrids to consider

that E. paniculata is one of the parents. Bearing in mind that

cases of hybridisation amongst Eucalypts usually break down
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under fuller examination, we hesitate to believe that we have a

case of hybridisation here, and will revert to the subject at some

future time.

With these somewhat lengthy prefatory remarks on points

connected with supposed hybridism amongst Eucalypts, we proceed

to give a botanical description of E. Boormaiii, already referred

to.

The name " Black Box " seems to be most generally in use for

this species ; the even better name of Ironbark Box (which

certainly indicates its affinities) is nearly as frequently in use.

At Lue it is also called " She Ironbark," its difference from the

ordinary Ironbarks being thus recognised.

Bark dark in colour, often very dark grey and even black.

In texture scaly, sometimes hard scaly, and even in parts nearly

as rugged as an Ironbark, but never as soft as a Box. The rough

bark extends to the small branches.

Timber pale reddish-brown in colour, hard and durable, and,

according to the testimony of many observers, while of an Iron-

bark character, even superior to the Ironbarks of the district in

which it grows. It is much sought after by wheelwrights for

spokes and shafts, and the special demand for it is causing it to

be scarce in readily accessible localities.

It is looked upon as a grand pile timber, and the bushmen say

they get a bigger price for it than for any others. The posts of

the small bush-house in the Botanic Gardens, Sydney, are of this

timber, and Mr. Yallins, of Bankstown, who erected it, looks

upon it as the most valuable timber in his district.

The only unfavourable report of the timber we have seen is by

the late Mr. T. Shepherd, who, while praising its good qualities,

speaks of it as a bad burning wood—perhaps really an advantage,

as a timber of this character is really too valuable for use as fuel.

Sucker leaves broad and coarse, nearly orbicular, but early

becoming lanceolate.

Mature leaves ovate-lanceolate to lanceolate, usually three to

six inches long, and over one inch in breadth; veins fine and

rather spreading, the intramarginal vein usually quite close to

23
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the edge. Texture of the leaf coriaceous and tough, like that of

E. siderophloia.

Buds.—The bnds and stamens appear to us not to differ from

those of E. siderophloia.

Operculum conical, like that of E. siderophloia, but we have not

observed the operculum much to exceed the calyx, v^^hich is very

commonly the case in E. siderophloia, especially in var. rostrata.

Fruits nearly semiovate, often slightly angular, usually pre-

senting a good deal of resemblance to those of E. siderophloia, but

the valves (which usually number four, and sometimes five)

scarcely exserted. About three to four lines in diameter, and

not contracting at the orifice. Sometimes so subcylindrical in

shape as to exhibit considerable resemblance to those of typical

E. hemiphloia, F.v.M.

Range.—Bankstown and Cabramatta districts, thence across

country to Penrith. It has also been found at Lue on the

Mudgee line.

E. Boorrnani seems to have its closest atfiiiity to E. drepono-

phylla. Further investigations may even cause it to be looked

upon as a southern form of the Queensland species; but the latter

is always described as an Ironbark, and the fragments of the

type that we have hitherto had the opportunity of seeing present

differences in the fruit and leaves which make us feel that the

interests of science will best be served in giving the former a

name.

E. Boormaui, when young, has the flattish bark often seen in

young E. siderophloia. The foliage, inflorescence and fruits show

obvious resemblance to that species, while its resemblances to E.

hemiphloia have in our former paper (xxv., 111-2) and in this

been dwelt upon.

E. Boormaid has undoubted affinity to our E. ajffinis, particu-

larly in the timber and bark. At Lue they are both called

Black Box, and, as far as specimens in our possession go, we

cannot separate the trees, either in timber or bark; the leaves

also are much alike in texture and venation, but the fruits are very

dissimilar. E. affinis itself may be looked upon by some botanists
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as an Ironbark-Box hybrid, its parents being E. sideroxylon and

E. hemiphJoia, var. albens.

The species has undoubted affinities with E. Bosistoana. The

late Baron von Mueller recognised this by confusing the two

species; or, to put it in another way, by including the Ironbark

Box with Bosistoana (see the original description, and our note,

these Proceedings, xxv., 112). They can, however, be readily

distinguished by the rough branches of E. Boormani, while those

of E. Bosistoana are smooth, like the Boxes (E. hemiph/oia, &c.).

At the same time it must be noted that the rough bark on the

butt of E. Bosistoana often displays considerable similarity to

that of E. Boormani.
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A REVISED CENSUS OF THE MARINE MOLLUSCA
OF TASMANIA.

By Professor Ralph Tate and W. L. May.

(Plates xxiii.-xxvii.)

Contents.
i.

—

Introduction.

ii.—A Sketch of the History of Marine Conchology in Tasmania.

iii.

—

Systematic List of Species.

iv.

—

Catalogue of Synonyms applied to Tasmanian Species with the Corres-

ponding names adopted.

(1). Cephalo2}oda.

(2). Gasteropoda,

(3). Lamellihranchiata

.

(4). Palliobranchiata.

V.

—

Critical Kemarks on some Species and Diagnoses of New Species.

i.—Introduction.

Until 1878, the date of publication of the Rev. Tenison-

Woods's " Census," (Proceedings Royal Society of Tasmania for

1877), nothing whatever had been done towards an enumeration

of the Mollusca of Tasmanian waters. In that Census, which is

the basis of the present essay, the author collated all the species

which had been attributed to Tasmania and included a very large

number of new species diagnosed by him in earlier communica-

tions to the same Society. Messrs. Petterd and Beddome at later

dates separately contributed descriptions of new Tasmanian

Mollusca. All the aforesaid new species remain unfigured,

except a few which were very indifferently illustrated in Tryon's

" Manual of Conchology."

Editorial Note.—Proofs of pages 1-64 of this paper were forwarded to Prof. Tate
during the last week of August and the first week of September ; but in consequence
of his illness, which terminated fatally on 20th September, only pages 1-24 were revised
and returned by him. Uuder these circumstances the Editor acknowledges valuable
assistance in seeing the Revised Census through the press, received from Mr. C. Hedley.

Tt seems desirable to point out that the Authors in a number of cases, but not
invariably, hare adopted the somewhat unusual practice of quoting Journals by the
dates of publication without reference to those which form part of the titles. Thus
"P.E.S.Tasm. 1877, p. 113" stands for P.R.S.Tasm., 1876, p. 113 [1877]; and (p. 392)
" P.L.S.N.S.W. 1894, p. 173, t. 14, f. 11 ; 1895, p. 695 " for P.L.S.N.S.W. 1894, p. 173, t. 14,

f. 11 ; p. 695 11894^-95']— {October 15th, 1901).

[Printed oflF November 1st, 1901.]
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The want of good illustrations of the species diagnosed by the

the three authors a'^ove-named, has made it almost impossible to

bring the constituents of the Tasmanian molluscan fauna into

correlation with those of adjacent provincial areas; consequently,

they have, to a large extent, been overlooked by subsequent

authors, who, occupying themselves with the adjacent faunas,

have imposed different names for the majority of the figured

species.

The diagnoses by Tenison-Woods are for the most part ample;

he was apt in grasping the dominant characters, and only in a

few instances are generic assignments inaccurate. We cannot

speak quite so favourably of Mr. Petterd's work, but his species

claim recognition. Mr. Beddome's work is valueless by the in-

sufficiency of specific characters and by faulty generic location;

but from the circumstance that one of us prepared drawings of

his types the task of interpretating his species would have been

hopeless.

Since 1878, the senior author of this "Revised Census " has

been occupied in an effort to bring these insufficiently known
Tasmanian species into an alignment with better known species

inhabiting other parts of the Australian coast, being aided by the

gifts of cotypes from the Revs. Tenison-Woods and H. D. Atkinson,

Messrs. Petterd and Legrand, besides having had the privilege of

the study of other critical species in the collections of Messrs.

Petterd, Simson, Beddome, Harrisson and the Rev. T. Hull.

That the species-names of the shells forwarded to Tryon were

in some instances wrong has been made evident, which indicates

that the Tasmanian collectors at that time were not agreed in the

interpretation of Woods's species; only in a few instances has

Tryon indicated the source of his materials.

The junior author of this essay has Especially studied the type-

specimens or reputed types, of many which are in the Hobart

Museum, and is thus enabled to establish on a good foundation

the authorities for the specific names.

Wherever possible we shall illustrate all the species which

remain untigured; and in this connection we acknowledge our

24

V
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indebtedness to Mr. Charles Hedley for the figures in the text of

type-specimens contained in the collections of Miss Lodder and

the Rev. H. D. Atkinson. The five plates are reproduced from

drawings by Mr. W. L. May, and include the greater number of

Mr. Petterd's types kindly placed at our service by him.

The species of which Tasmanian examples have been studied

by us are indicated by an asterisk prefixed to the names; whilst

types or cotypes which have been under our examination are

indicated by the sign !.

Some of Tenison-Woods's types are in the National Museum,

Melbourne, and though Mr. J. H. Gatliif kindly offered to make

a study of them, and the Museum authorities were anxious to

afford facilities, yet as the whole molluscan collection is stored,

as a consequence of removal from the University, it is not possible

to have access to them till a year or more.

Some species, as a few recorded uy Dunker, without figures,

and others by Watson (Challenger Expedition Report) have been

assigned to Tasmania; but the type-localities are on the Victorian

side of Bass Straits. These we have excluded, excepting those

which have on independent evidence a claim to be Tasmanian.

In the geographic references, East Coast embraces from Swan

Island to Cape Pillar, and South Coast from Cape Pillar to South

Cape.

Some estuarine shells have been omitted from this list, as they

have already been elaborated by Mr. W. E. Petterd in " Con-

tributions for a Systematic Catalogue of the Aquatic Shells of

Tasmania" (Proc. Roy. Soc. Tasmania for 1888).

Not to overburden the Systematic List with a multitude of

synonyms, we have restricted the synonymic names to those that

have special reference to Tasmanian Conchology or are pertinent

thereto. These are submitted for the most part as the result of

the comparison of types or of well-authenticated exemplar speci-

mens. Moreover, we have relegated the reasons for our dissent

from the acceptance of certain names, and other criticisms, to a

separate section of our Essay. Our Catalogue of Synonyms
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records the names of species assigned to Tasmania other than

those in the Systematic List of Species.

It remains to state that Miss Lodder had made arrangements

to communicate last year a Revision of the Tasmanian Marine

MoUusca to this Society; but on learning that the present authors

were preparing a similar contribution, she very graciously with-

drew in our favour.

ii.—A Sketch of the History of Marine Conchology in

Tasmania.

It is not certain if any Pre-Lamarckian species, presumably

none at all, were described from Tasmanian material, though

some few species derived from other sources are admitted as con-

stituents of the Tasmanian fauna.

The first conchological treasures from Tasmania were collected

by Peron, the naturalist to the Baudin Expedition, lSOl-2 (the

narrative of the Expedition, " Voyage aux Terres Australes,"

was published in 1810). The species were described by Lamarck
in his " Animaux sans Yertebres," (Vol. v., LS18, Vol. vi., 1819,

and Vol. vii., 1822) as follows :

—

Crassatella Kuigicola, Tellina umbonalis, Venus gaUi7iula,

Trigonia pectinata^ Area trapezina^ A. instachia, A. squamosa,

Saxicava australis and Fasciolaria coronnta from Kins Island:

Solen vaginoides, Venus lamellosa, Maleagrina alhina from Canal

D'Entrecasteaux; Crenatula modiolaris, MarghieUa muscaria, 21.

fortnicula, Valuta undalata and Fhasianella bulimoides from

Maria Island; Area semitorfa, Diemen's Land; Monodonta con-

stricta, Tasmania (McLeay) ; Bucchium fasciatum, Tasmania

(McLeay); and Conus pontificalis, Parages de la Terre de Diemen

(Peron). Some of the above species have not been rediscovered

in the assigjied localities, and it is presumable from their known
distribution that the Tasmanian references are wrong.

The next record is by Quoy and Gaimard, naturalists on board

the Astrolabe, Surveying Ship, which visited Hobart. The new
species collected there were described and figured in Vol. ii. , Part

1 (1832), Vol. ii., part 2 (1833), and Vol. iii. (1835) of the
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"Zoologie" of the "Voyage de 1' Astrolabe''"; they are as follows:—
Sij^honaria Diemenensis, Littori^ia Diemenerisis, Cerithium

Diemenense, Trochus constrictus, T. nanus, T. auratus, Chiton

glaucus, Venus nitida, Venerupis brevis, V. Diemenensis. As
these authors collected also at Port Western and Jervis Bay,

describing from those places many species, their descriptive work

should have a high value to Tasmanian conchologists.

Philippi in " Abbild. Conch." (Vol. i.), figured Venus placida

n.sp., and Cytherea i^lanatella, Lamarck, and (Vol. iii.) Littorina

Diemenensis, Q. k G. (1844-47), but did not indicate the source

of his material.

Swainson, who had obtained a high reputation as a S3^stematic

conchoJogist as well as a descriptive author, came to Tasmania

as an official in the Civil Service of the Colony, and during his

stay contributed two papers on Tasmanian Mollusca to the Pro-

ceedings of the Royal Society of Tasmania for 1854.

Mr. Ronald Gunn, Mr. W. Legrand and Dr. Milligan for-

warded species to the British Museum, London, which were dealt

with by Pteeve, Deshayes, Sowerby and Hanley in their respective

monographs, and also by Adams and Angas.

A long interval then intervened till the Rev. Tenison-Woods

took up a temporary residence in Tasmania, and among other

natural history work communicated the following papers* dealing

with Tasmanian Conchology :

—

New Tasmanian Shells. Proc. R. Soc. Tasmania, 1876; 2nd

Series, loc. cit., 1877.

Some New Marine Mollusca. Proc. R. Soc. Victoria, xiv., 1877.

On some Tasmanian Patellidce. Proc. R. Soc. Tasm., 1877.

On some Australian Littoriiiidce. Proc. Linn. Soc. N.S. Wales,

Vol iii., 1878.

Census, with Brief Descriptions, of the Marine Shells of Tas-

mania and the adjacent Islands. Proc. R. Soc. Tasm., 1878.

Some New Tasmanian Shells. Proc. R. Soc. Tasm., pp. 32-40,

1879.

New Marine Mollusca. Proc. R. Soc. Vict., xvii., 1881.

* Concerning the dates in these references, see footnote p. 344.
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Since 1878, the largest contributor in descriptive work is Mr.

W. F. Petterd. In the Journal of Conchology (Vol. ii., 1879),

he offered criticisms on twelve species diagnosed by Tenison-

Woods, and described seven new ones; and in the same publica-

tion in 1884, communicated descriptions of thirty-seven alleged

new species. In the Proc. R. Soc. Tasmania for 1886 he

described five new species.

The late Mr. Beddome described "New Marine Shells of Tas-

mania" in Proc. R. Soc. Tasm., 1882 and 1883.

Mr. John Brazier contributed to Proc. R. Soc. Tasm., 1876,

synonyms of some Tasmanian Shells; and has elsewhere indicated

a few others. Professor Tate and Mr. Charles Hedley have in-

cidentally described species from Tasmanian material, also recog-

nising the extra-limital distribution of many species.

The " Census," by Tenison-Woods, is based largely on the

collections made by the Rev. H. D. Atkinson, Messrs. W. F.

Petterd, W. Legrand and Augustus Simson. Some of the type-

specimens are in the Hobart Museum, but the majority of them

are retained by the collectors. After the date of the publication

of the Census, the late Mr. Beddome became an active collector;

he acquired the collection of Mr. Legrand, and on his death the

united collection passed into the hands of Colonel Beddome in

London. Mr. Harrisson also did good work ; his collection

became the property of Mr. W. L. May. Miss. Lodder's collec-

tion furnished several additional species to the " Census " list,

which were described by Mr. Petterd, the types remaining in her

possession. The Rev. T. Hull is another collector, whose cabinet

has been utilised by us. Considerable additions to the King

Island list, including a few species new for Tasmania, have been

made from several parcels of shell-material received by Mr.

J. F. Mulder of Geelong, which were determined by one of us.

There cannot be a doubt that among the earlier collections

there were aliens to the fauna arising from error in the locality

name, possibly, some by confusion of " He de Diemen " with Terre

de Diemen, which is in N. W. Australia. Hence, Area aemitorta

crept an entry into the Tasmanian list.
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Another source of error is the accidental introduction of exotic

species by traders to the Islands of the Flinders Group. Of the

eleven species received by the Rev. Tenison-Woods from Mr.

Ronald Gunn, five of them attributed to the North Coast are

represented by unicums and have not been rediscovered ; we

consider them to have been introduced.

The issue to us (August 1st, 1900), at the last moment of resign-

ing this manuscript to the Society, of a paper entitled " A List

of Tasmanian Shells in the Tasmanian Museum Collection, with

the names of many Species that are not yet represented therein,

by M. Lodder " (Proc. R. Soc. Tasmania, issued June, 1900),

comes rather late to permit of an exact revision of the claims of

some species to inclusion in the Tasmanian list ; certainly the

majority of these are included on very uncertain evidence as

regards their Tasmanian occurrence. Doubtlessly, many of the

Victorian species may yet be found on the northern coast, which

has not been so thoroughly explored as other parts.

The species quoted by Miss Lodder as forming part of the

collection in the Hobart Museum have been re-examined, with

the result that our interpretations remain unaltered.

Messrs. Petterd and May have intimated that they will donate

their types to the Hobart Museum.

iii.

—

Systematic List of Species.

Class CEPHALOPODA.

Family ARGONAUTID.E.

Genus Argonaut a, Linne, 1 756.

*A nodosa, Solander, 1786; Sowerby, Thes. Conch., t. 257, f.3.

Census; Aust. Mus., Sydney; East and South Coasts, W.L.May.

Family OCTOPODID.^.

Genus Octopus, Lamarck, 1799.

0. pictus, Brock, 1882; Hoyle, Challenger ZooL, xvi., 1886.

Tasmania (Aust. Mus., teste J. Brazier).
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Family SEPIOLID^.

Genus Inioteuthis, Verrill, 1881.

I. Tasmanica, Pfeifler (Sepiola), Ceph. Hamburg Mus., p. 6, t. 7,

1884 (type).

Family ONYCHOTEUTHID.E.

Genus n yc h ot e u t h i s, Lichtenstein, 1818.

*0. rutilus, Gould, Moll. Wilkes' Exped., f. 595, 1852.

(Coll. W. L. May).

Family SEPIID^.

Genus Sepia, Linne, 1766.

*S. Capensis, D'Orbigny, Ceph Acet., t. 7, f. 1-3, 1836.

North Coast, Miss Lodde?- (Hobart Mus. !).

^S. mestus, Gray, Brit. Mus. Cat., p. 108, 1849.

North Coast, Miss Ladder (Hobart Mus. !).

^S. elongata, D'Orbigny k Ferussac, Moll. Viv., t. 13, f. 7 and 9.

North Coast, Miss Ladder (Hobart Mus. !).

S. austualis, D'Orbigny; Challenger Zool., t. 7, f. 4.

Miss Ladder (Hobart Mus.).

Family SPIRULID^.

,

Genus S p i R u l a, Lamarck, 1801.

*S. AUSTRALis, Bruguiere, Encyc. Method., t. 465, f. 15.

Census, rather uncommon; King Island, R. T(ite\ Frederick

Henry and Storm Bays, W. L. May.

Class GASTEROPODA.

Subclass PKOSOBRANCHIATA.

Family MURICID.E.

Genus Typhis, Montfort, 1810.

*T. ARCUATUS, Hinds, P.Z.S., 1843, p. 19; Reeve, Conch. Icon.,

f. 10, 1874.

Long Bay, Bruni Id., Ten.-Woods; D'Entrecasteaux Channel

in deep water, W. L. May.
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Genus Murex, Linne, 1758.

Subgenus Pteronotus, Swainson, 1840.

*M. TRiFORMis, Reeve, Conch. Icon., f. 53.

J/, zonatus, Ten.-Woods, P.R.S. Tasm., 1877, p. 132.

Somewhat common (Census) : N. Coast; E. Coast, rare, W. L.

2Iay; King Island !

*M. Angasi, Crosse & Fischer [Typhis), Jonrn. cle Conch., xi.,

t. 1, f. 2, 1863.

Long Bay (Census); Frederick Henry Bay and D'Entrecasteaux

Channel, IF. L. May.

Subgenus Ocinebra, Leach, 1847.

*M. Brazieri, Angas, P.Z.S., 1877, p. 171, t. 26, f. 3.

Trophon turnida, Petterd, Journ. Conch., 1884, p. 141.

N. W. Coast (type of T. tumida !).

Subgenus Phyllonotus, Swainson, 1840.

^M. UMBILICATUS, Ten.-Woods {Trophon), P.R.S. Tasm., 1876,

p. 135; M. umhilicatus, Verco, T.R.S. S. Aust., 1896, p. 231,

t. 7, f. 4 a-c; Urosalpinx umhilicatus, Tryon, Man. Conch.,

ii., p. 155.

Type; N. and E. Coasts; King Island !.

^M. LAMINATUS, Petterd (Trophon)^ Journ. Conch., 1884, p. 136.

(PI. xxiii.,lig. 3).*

Tamar Heads (type)

!

Genus Trophon, Montfort, 1810.

*T. Petterdi, Crosse, Journ. de Conch., x., 1870, and xi., t. 12,

f. 2, 1871.

T. clatliratus, Ten.-Woods, P.R.S.Tasm., 1876, p. 135.

Abundant (Census); general, W. L. May.

* This and similar references in black type refer to the illustrations

accompanying this Eevised Census.



BY R. TATE AND W. L. MAY. 353

*T. Brazieri, Ten.-Woods, P.R.S. Tasm., 1876, p. 136; Hedley,

P.L.S.N.S.W., 1900, XXV., p. 726, f. 23.

Siphonalia castanea, Ten.-Woods, op. cit., 1877, p. 139 (much

worn and dead).

Long Bay (type); Frederick Henry Bay and D'Entrecasteaux

Channel, W. L. May.

*T. GoLDSTEiNi, Ten.-Woods, P.R.S.Tasm., 1876, p. 136; Verco,

T.R.S.S. Aust, xix., p. 97, t. 1, f. 4, 4a, 5.

Long Bay (type); D'Entrecasteaux Channel o£f Pilot Station,

W. L. May.

*T. Hanlbyi, Angas, P.Z.S., 1867, p. 110, t. 13, f. 1.

T. Assisi, Ten.-Woods, P.R.S.Tasm., 1877, p. 132; Verco, T.R.S.

S.Aust., 1895, p. 98, t. 3, f. 2 (radula).

Urosalpinx Assisi, Tryon, Man. Conch., ii., p. 155.

Var. sqaamossiina (an elate form), Ten.-Woods, op. cii., 1879.

North Coast (type).

*T. Paivi^, Crosse et Fischer, Journ. de Conch., xii., t. 11, f. 7,

1864.

T. australis, Ten.-Woods, P.R.S. Tasm., 1876, p. 136.

Long Bay (type of T. australis); general, IF. L. May.

Genus Purpura, Bruguiere, 1789.

*P. Baileyana, Ten.-Woods, T.R.S. Vict, xvii., p. 80, f. 1-2, 1881.

The Leven, N". Coast (Miss Ladder !); Tamar Heads, Mrs.

Eddie; (type in Coll. Tate).

*P. succiNCTA, Martyn, 1784; Reeve, Conch. Icon. f. 23.

(Census).

*Var. textiliosa, Lamarck, 1822; Quoy & Gaimard, Voy. Astro-

labe, t. 37, f. 1.

Very common (Census); King Island, R. Tate.

Genus A G n e w i a, Ten.-Woods, 1878.

Adajusia, Dunker, 1860, nom. prseoc.

*A. TRiTONiFORMis, BlamviWe (Purpura); Kiener, Mon., t.8, f. 18.

Adamsia typica, Dunker, P.Z S., 1860, p. 421.
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Urosalpinx tritoniforniis, Tryon, Man. Conch., ii., t. 39, f. 491.

N. Coast, rare (Census); Frederick Henry Bay, common, W.

L. May.

•^A. Adelaide, Adams & Angas, P.Z.S., 1863, p. 421, t. 37, f. 2.

King Island, R. Tate; North Coast, W. F. Petlerd. !

Genus Si strum, Montfort, 1810.

Eiciriula, Lamarck, 1812.

^S. Adelaidensis, Crosse & Fischer, Journ. de Conch., 1865, p. 50,

t. 2, f. 1.

^Purpura littorinoides, Ten.-Woods, P.R.S. Tasm., 1876, p. 135.

^P. propinqua^ Ten.-Woods, op. cit., 1877, p. 135. !

"^Gominella alholirata, Ten.-Woods, O]?. cit., 1879, p. 33. !

Flinders Island, Ten.-Woods] general, W. L. Hay.

*S. reticulatum, Quoy & Gaimard {Purpura), Voy. Astrolabe,

ii., t. 38, f. 17-18.

Purpura humilis, Crosse & Fischer, Journ. de Conch., 1865,

t. 2, f. 2.

Loc. 1 (Census); King Island, B. Tate; Frederick Henry Bay,

common, W. L. May.

Family LAMPUSIID^.

Genus L a m p u s i a, Schumacher, 1817.

Triton, auct. non Linne; Loiorium, Montfort.

**L. australis, Lamarck, 1822; Reeve, Conch. Icon., Triton No. 12.

East Coast, Ten.- Woods; Schouten Island, W . L. May.

*L. SUBDISTORTA, Lamarck, 1822; Reeve, Conch. Icon. {Triton),

t. 1, f. 2.

Common (Census); N. and E. Coasts, common, not found on

S. Coast, W. L. May.

*L. Bassi, Angas, P.Z.S., 1869, p. 45, t. 2, f. 2.

Tritonfratercuius, Dunker, Malak. Blat., 1871, p. 106.

N. and E. Coasts, W. L. May.
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*L. Spengleri, Dillwyn, 1817; Quoy & Gaimard, Voy. Astrolabe,

ii., p. 538, t. 40, f. 1-2.

Triton cutaceus, Chemnitz, non Linne.

Loc. 1 (Census); very common on S. and E. Coasts, very rare

on jS". Coast, W. L. May.

*L. Waterhousei, Adams & Angas, P.Z.S., 1864, p. 35; Kobelt,

Conch. Cab., iii., p. 16C, t. 44, f. 5, 1878.

Loc. '? (Census); all round the coast, but uncommon, W. L. May.

*L. FUSiFORMis, Kiener, Monog., xxxvi., t 5, f. 2.

E. Coast, Ten.-Woods; near Maria Island, W. L. May.

^L. EBURNEA, Reeve, Conch. Icon., f. 69, 1844.

E. Coast, W. L. May.

*L. VERRUCOSA, Reeve, Conch. Icon., f. 71, 1844.

King Island, R. Tate; Frederick Henry Bay and E. Coast, W.

L. May.

*L. QuoYi, Reeve, Conch. Icon., f. 93, 1844.

Common [on N. Coast], Ten.- Woods; Frederick Henry Bay and

D'Entrecasteaux Channel, W. L. May; King Island. !

*L. NODOCOSTATA, Tate & May, T.R.S. S. Aust., xxiv., p. 90, 1900.

(PI. xxiii., fig. 2).

E. Coast, W. L. May\.

Genus Colubraria, Schumacher, 1817.

Fpidro7)ius, Morch, 1852 (apud Klein, 1753).

*C. Bednalli, Brazier, P.L.S.N.S.W., 1875, p. 6; Tryon, Man.

Conch., iii., t. 85, f. 576 (original).

Pisania Tasnianica, Ten.- Woods, P.R.S.Tasm., 1876, p. 134.

D'Entrecasteaux Channel, rare (type of /'*. Tasmanica); King
Island, R. Tate; S. and E. Coasts, rare, W. L. May.

Genus Apollo, M^ontfort, 1810.

Aryohuccinum, Klein, 1753 (preLinnean).

*A. LEUCOSTOMUS, Lamarck (Ranella), 1822.

Triton leucostomum, Quoy & Gaimard, Voy. Astrolabe, ii.,

p. 546, t. 40, 1 3-5.

Common (Census); S. & E. Coasts, IF^ L. May.
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"^A. ARGUS, Gmelin (Murex), 1790.

Ranella vexillum, Sowerby, Conch. Illus., f. 2.

Loc. 1 (Census); S. and E. Coasts, W. L. May.

*A. EPITREMUS, Ten.-Woods {Ranella), P.R.S. Tasm., 1877, p. 133.

(PI. xxiii.,fig. 13).

Tasmania (type in Hobart Mus. !); Circular Head, Mrs. Eddie. !

Family FUSIDyE.

Genus Fusus, Lamarck, 1801.

"^^F. Nov^-HoLLANDi^, Reeve, Conch. Icon., f. 70, 1847.

Common (Census) ; Frederick Henry Bay and East Coast,

common, W. L. May.

*F. PYRULATUS, Reeve, Conch. Icon., f. nO, 1847.

Circular Head, common (type), W. F. Petterd and W. L. May.

^¥. usTULATUS, Reeve, Conch. Icon., f. 66, 1847.

F. Legrandi, Ten.-Woods, P.R.S.Tasm., 1876, p. 137.

iS". Coast, W. F. Petterd; E. Coast (type of F. Legraiidi !).

F. DuNKERi, Jonas, Malak. Beitriig., p. 129, 1844; Philippi,

Abbild., ii., p. 191, t. 4, f. 4, 1847.

Siphonalia Jiiscozonata, Angas, P.Z.S., 1865, t. 2, f. 7-8.

King Island (Census); Flinders Id. and Furneaux Group, W.

F. Petterd.

Genus Latirofusus, Cossmann, 1889.

*L. Spiceri, Ten.-Woods (Fusus), P.R.S.Tasm., 1876, p. 137.

L. nigrojuscus, Tate, T.R.S.S.Aust., xiv. 1891, p. 258, 1. 11, f. 3.

King Island (type !).

Genus Fasciolaria, Lamarck, 1801.

^F. CORONATA, Lamarck, 1822; Kiener, Mon., t. 9, f. 1; and var.

fusiformis, Valenciennes, 1843.

King Island (cotype !); (Census).

Family BUCCINID.E.

Genus Siphonalia, A. Adams, 1863.

^S. dilatata, Quoy & Gaimard (Fusus), Zool. Voy. Astrolabe,

t. 34, f. 15-16, 1833,
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Fusus Tasmaniensisj Adams & Angas, P.Z.S., 1863, t. 37, f. 1.

= Siphonalia maxima, Tryon, Man. Conch., iii., t. 54, f. 335,

. 1881.

S. oligostira, Tate, T.R.S. S. Aust., xiv., 1891, p. 258, t.ll, f.6.

N. Coast (Census) and W. L. May; type of F. Tasmaniensis,

and common, S. Coast, IF. L. May; King Island. !

Genus Pisania, Bivona, 1832.

*P. reticulata, A. Adams, P.Z.S. 1854, p. 138; Tryon, Man.

Conch., iii., t. 71, f. 201.

Loc. 1 (Census); King Island, R. Tate; S. and E. Coasts, but not

common, W. L. May.

Genus Cantharus, Morch, 1852.

*C. Clarkei, Ten.-Woods (Siphonalia), P.R.S. Tasm., 1876, p. 6;

Euthria clarkei, Hedley, P.L.S.N.S.W., xxv., p. 726, f. 24,

1901

Long Bay (type !); King Island, E. Tate; Frederick Henry Bay

and D'Entrecasteaux Channel, W. L. May.

*C. turritus, Ten.-Woods {Siphonalia), V.'R.^.Td^^m., 1876, p. 6.

Long Bay (type !); D'Entrecasteaux Channel, W. L. May.

*C. eburneus, Petterd (^Trophon), Journ. Conch., 1884, p. 142.

(Text fig. 1).

Tamar Heads (type !).

*C. Kingicola, Tate & May, T.R.S.S. Aust.,

xxiv., p. 91, 19()0. (Plate xxiv., fig. 20).

King Island (type; Coll. U. Tate).

Genus C o m i n e l l a, Gray, 1847.

*C. COSTat A, Quoy ife Gaima>rd (Buccinum), Voy.

Astrolabe, ii., p. 417, t. 30, f. 17-20.

King Island !; Bass Straits, common; S. Coast

(rare. Census).

Var. Angasi, Crosse (BuccinuTn), Journ. de

Fig. 1.

C. eburneus.

Conch., 1864, t.ll, f. 5.

(Census).

"A dark variety of C. costata''
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*C. LiNEOLATA, Lamarck {Buccinum), 1809.

C. alveolcUa, Kiener {Buccinum), Coq. Viv., t. 10, f. 34, 1843.

C. LACTEA, Reeve {Buccinum), Conch. Icon., f. 117.

King Island, R. Tate; common (Census).

*Var. Tasmanica, Ten.-Woods, P.R.S.Tasm., 1876, p. 139.

Long Bay (type); S. Coast, W. L. May.

Genus J o s e p h a, Ten.-Woods, 1879.

*J. Tasmanica, Ten.-Woods, P.R.S.Tasm., 1879, p 32.

Phos Tasmanicus, Verco, T.R.S S. Aust., xk., 1896, t. 6, f. 5.

N. Tasmania, Loutit Bay, King Island, Kent Group (type and

cotypes).

Genus Phos, Montfort. 1810.

^P. TENUicosTATUS, Ton.-Woods {Comiyiclla), P.R.S.Tasm., 1877,"

p. 135. (Text fig. 2).

Eagle Hawk Neck (type); Frederick Henry

and Adventure Bays, W. L. May.

Genu^

Family NASSID^E.

N A s s A, Lamarck, 1799.

•N FASCIATA, LamarcK {Buccimim), 1822

;

Quoy ife Gaimard, Voy. Astrolabe, p. 445,

t. 32, f. 18-21.

Tasmania (cotype); common and widely dis-

tributed (Census).

N. jACKSONiANA,Quoyife Gaimard {Bucciuum),

Voy. Astrolabe, t. 32, f. 28-29, 1833.

iY. Munieriana, Crosse, Journ. de Conch.,

1864, t. 13, f. 6 (a deformed state).

Not uncommon (Census); N.W. Coast for A^. Manieriana, It

Tate.

"^N. PAUPERATA, Lamarck {Buccinum), 1822 ; Reeve, Conch^

Icon., JYassa, t 5, f. 27.

Common and widely distributed (Census).

Fig. 2.

P. tenuicostatm
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*N. BuRCHAKDi, Dunker [Bticchium), in Philippi's Abild., iii., t 2,

f. 14, 1849.

JV. labecula, A. Adams, P.Z.S., 1851, p. 98; Reeve, Conch.

Icon., f. 166.

Swan Point, Tamar River, E. Tate.

^N. LI BELLA, Reeve, Conch. Icon., t. 5, f. 27, 1853.

^y. Tasmanica, Ten.-Woods, P.R.S.Tasm., 1876, p. 150.

Type of iV. I'asmanica ; rather common, N. and E. Coasts,

Ten.- Woods.

^N. PAUPERA, Gould, 1850; Wilkes Exped., 262, f. 330.

N. tringa, Sowerby, Journ. de Conch., 1864, t. 10, f. 7.

JV. compacta, Angas, P.Z.S., 1865, p. 154.

iV. rufocincta, Angas, P.Z.S., 1867; Ten.-Woods, Census, 1878,

p. 29; non Adams, 1851.

Bass Straits ; Pig Island, Tamar (Census) ; King Island, E.

Tate; Frederick Henry Bay, IF. L. May.

Family VOLUTID.E.

Genus V o l u t A, Linne, 1758.

Section Amoria

*y. UNDULATA, Lamarck, 1822; Quoy k Gaimard, Voy. Astrolabe,

t. 44, f. 1-2, 1833.

V. Angasi, Sowerby, Thes. Conch., f. 99.

Bass Straits and Maria Island (Lamarck); common (Census).

V. Kingii, Cox, P.Z.S., 1869, t. 26, f. 3. "A pale variety

peculiar to the islands of Bass Straits " (Census).

V. Sdateri, Cox, P.Z.S., 1869, f. 26.

Flinders Island (Census).

Section Alcithoe.

*V. FUSiFORMis, Swainson, Appx. Bligh Cat.; Reeve, Conch.

Icon., f. 6, 1849.

Common, N. W. (Census); Frederick Henry Bay, W. L. May.

*Var. micropapillosa, Beddome, P.R.S. Tasm., 1897, p. 86.

River Derwent.
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*V. PAPILLOSA, Swainson, Appx. Bligh Cat.

F. papillaris, Reeve, Conch. Icon., f. 10, 1849.

Loc. 1 (Census); Circular Head, W. L. May.

Var. Macquariensis, Petterd, Journ. Conch., 1879, p. 343, is of

a yellow colour without markings.

Macquarie Harbour.

^^y. RoADKNiGHT^, McCoy, Ann. Mag. Nat. Hist., 1881, p. 8 9,

t. 7, f. 2.

Maria Island, W. L. May; E. Coast near Swansea, Mrs. Irvine.

Section Mamillina.

^V. MAMILLA, Gray {Cymha), P.Z.S., 1844, p. 149; Valuta mamilla,

Reeve, Conch. Icon., f. 44, 1849.

N. Coast, extremely rare (Census); Frederick Henry Bay and

E. Coast, W. L. May.

Genus L y r i a. Gray, 1847.

L. MiTRAEFORMis, Lamarck (Voluta), 1822; Reeve, Conch.

Icon., f. 7, 1849.

Rarely seen in Bass Straits (Census).

Family MITRID^E.

Genus M i t r a, Lamarck, 1799.

*M. GLABRA, Swainson, Exotic Conch., i., t. 24, 1821.

M. hucci7iata, Quoy & Gaimard, Voy. Astrolabe, t. 45 bis,

f. 14-15, 1833.

^^M. declivis, Reeve, Conch. Icon., f. 44, 1849.

Rare (Census); Frederick Henry Bay, W. L. May.

*M. AUSTRALis, Swainson, Zool. Illust., i., p. 18.

M. melaleuca, Quoy & Gaimard, Voy. Astrolabe, t. 45, f. 26-27.

1833.

N. and E. Coasts, rather rare (Census); King Island. !

*M. BADiA, Reeve, Conch. Icon., f. 157, 1844.

M. Rosettm, Angas, P.Z.S., 1865, t. 2, f. 6.

A common shell (Census).
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*M. PICA, Reeve, Conch. Icon., £. 247, 1845.

Rather common (Census); E. and S. Coasts, W. L. May; King

Island. !

*M. ciNNAMOMKA, A. Adams {Volutomitra), P.Z.S., 1854, p. 134.

Natal (Mus. Cuming) ; Oyster Bay, Tasmania, Dr. MilUgan

(many specimens in Brit. Mus.).

Genus T u r R i s, Montfort, 1810.

Tarrimde, Klein, 1753 (preLinnean .

*T. Franciscana, Ten.-Woods
(
Mitra), P.R.S. Tasm., 1877, p. 133.

(Pl.xxiv.,fig.30).

Tamar Heads (type); Derwent Estuary, W. L. May.

*T. scALARiFORMis, Ten.-Woods {Miti^a), P.R.S. Tasm., p. 140,

1876. (Text fig. 3).

Long Bay (type); D'Entrecasteaux Channel,

W. L. May.

*T. Tasmanicus, Ten.-Woods {Mitra), P.R.S.

Tasm., 1876, p. 139.

Rare, Ten -Woods; D'Entrecasteaux Channel,

W. L. May.

*T. Legrandi, Ten.-Woods {Mitra), P.R.S. Tasm.

1876, p. 140; non id., 1877, p. 3i.

King Island (type); N. and S. Coasts, W. L.

May.

*T. ScHOMBURGKi, Angas {Mitra), P.Z.S., 1878,

p. 313, t. 18, f. 12-13.

*i¥. Legrajidi (pars), Ten.-Woods, P.R.S.Tasm.,

1879, p. 34 ; Turricida Legrandi, Hedley, ^- scalari/ormis,

Rec. Aust. Mus., iii., 1900, p. 219 : woodcut (Coll. Rev. H.
Atkinson) =jvve7iis.

Circular Head, Ten.-Woods; King Island, R. Tate; Port Esper-

ance, W. L. May.

*T. viNCTA, A. Adams {Volutomitra), P.Z.S., 1854, p. 134; M.

vincta, Sowerby, Thes. Conch., 1874, t. 23, f. 520, 521.

25

Fig. 3.
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M. Teresice, Ten.-Woods, P.R.S. Tasm., 1876, p. 140; M. scita,

Ten.-Woods, 1876, p. 141.

M. Weldii, Ten.-Woods, 1878, p. 31.

King Island !; Circular Head, Long Bay, Blackman's Bay,

Ten.-Woods; S. and E. Coasts, W. L. May; Oyster Bay, Dr.

Milligan (in Brit Mus., Sowerby's types).

We have no evidence of the claims of M. Capensis. DK., 1845,

or of M. rufocincta, A. Adams, 1851, to be used in substitu-

tion.

Family MARGINELLID.^.

Genus Marginella, Lamarck, 1801.

*M. Mayii, Tate, T.R.S.S. Aust., xxiv. p. 93, 1900. (Pl.xxvii.,fig.84).

E. Coast, W. L. May.

*M. Allporti, Ten.-Woods, P.R.S. Tasm., 1876, p. 28. (PI. xxvi.,

fig. 80).

Frederick Henr}^ Bay and D'Entrecasteaux Channel, W. L.

May; Long Bay (type).

*M. FORMicuLA, Lamarck, 1822; Reeve, Conch. Icon., f. 28.

Maria Island (type); common (Census).

*M. MUSCARIA, Lamarck, 1822; Reeve, Conch. Icon., f. 29, 1864.

Maria Island (type); very common (Census) on the E. Coast,

W. L May.

*'Var. minor, M. Johnstoni, Petterd, Journ Conch., p. 43, 1884.

N. and E. Coasts, W. F. Petterd.

*M. turbinata, Sowerby, Thes. Conch., 1846, t. 75, f. 70.

E. and S Coasts, W. L. May; S. Coast, rare (Census).

*M. volutiformis, Reeve, Conch. Icon., f. 131, 1865.

King Island, R. Tate; somewhat common [and widely spread]

(Census).

*M. Tasmanica, Ten.-Woods, P.R.S. Tasm., 1876, p. 28; Tryon,

Man. v., p. 23, t 7, f. 6 (original).

*M. STANISLAS, Ten.-Woods, P.R.S. Tasm., 1877, p. 1 33. (PI. xxvi.,

fig. 82).
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Erato pellncida, Ten.-Woods, op. cit, 1879, p. 35.

Var. albida, Tate, T.R.S.S.Aust., 1878, p. 87.

Blackmail's Bay and Table Capes (types); Frederick Henry

Bay and D'Entrecasteaux Channel, W. L. May; King Island. !

*M. Strangei, Angas, P.Z.S , 1877, p. 172, t. 26, f. 8.

*3L subbulbosa, Tate, T.R.S.S.Aust., i., p. 86, 1878.

*M. denticulata (pars), Tate, op. cit., p. 87.

^-M. Beddomei, Petterd, Journ. Conch., 1884, p. 143.

Frederick Henry Bay, W. L. May ; Southern Coasts, W. F.

Petterd ! (for M. Beddomei).

*M. tridentata, Tate, T.R.S.S.Aust, i., p. 87, 1878. (PI. xxvi.,

fig. 81).

M. mixta, Petterd, Journ. Conch., 1884, p. 143.

Circular Head, W. F. Petterd !; Brown River, W. L. May.

M. LUBRICA, Petterd (Volvaria), Journ. Conch., 1884, p. 143.

Brown River (type).

*M. biplicata, Tate & May, (see post) T.R.S.S.Aust., xxiv.,

p. 92, 1900. (Pl.xxvii., fig. 87).

Port Esperance in 24 fathoms, W. L. May.

*M. ovuLUM, Sowerby, Thes. Conch., i., 1846, t. 78, f. 188.

.1/. Petterdi, Beddome, P.R.S.Tasm., 1883, p. 167.

Derwent Estuary, W. L. May; Kelso Bay, Tamar River (type

of M. Fetterdi !).

^M. Tenisoni, Pritchard. Vict. Nat., xvii., p. 55, 1900.

M. cypraeoides, Ten.-Woods P.R.S.Tasm., 1878, p. 122.

Frederick Henry Bay, W. L. May; Blackman's Bay (type !, in

Hobart Mus. ); King Island !.

*M. PUMiLio, Tate & May {norn. mut.). (PI. xxvi., fig. 79).

M. minutissi77ia, Ten.-Woods, P.R.S.Tasm., 1876, p. 27, non

Michelin.

Long Bay (Coll. W. F. Petterd); (tj^pe ! in Hobart Mus.).

*^M. CRATERicuLA, Tate (fe May, T.R.S.S.Aust., xxiv.,p.91, 1900

(see post). (PI. xxvi., fig. 74).

Off Tinderbox Bay in D'Entrecasteaux Channel.
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*M. ovuLAEFORMis, Tate & May, T.R.S.S.Aust., xxiv.,p, 91, 1900

(see post). (PI. xxvii., fig. 92).

Erato lactea^ Petterd, MS., non Hiitton.

Loc. ^ (type !, Coll. W. F. Petterd).

*M. CYMBALUM, Tate, T.R.S.S.Aust., i., 1878, p 87. (Pl.xxvi.,

fig. 83).

Long Bay, W. F. Petterd ! (Coll. Miss Lodder !).

*M. SiMSONi, Tate k May, T.R.S.S.Aust., xxiv., p. 92, 1900.

(PI. xxvii., fig. 98; PI. xxvi., fig. 78).

M. denticulata (pars), Tate, T.R S.S.Aust., i., p. 87, 1878 ; non

Conrad, 1830.

M. 7ninima, Petterd, Journ. Conch., 1884, p. 144; non Sowerby,

1846.

Frederick Henry Bay, W. L. May ; Long Bay (type ! of M.

minima).

*M. MULTiPLiCATA, Tate k May, T.R.S.S.Aust., xxiv., p. 91, 1900

(see post). (PI. xxvii., fig. 88).

(Type in Hobart Mus.).

Family OLIVID^.

Genus O l i v e l l a, Swainson, 1835.

O. AUSTRALis, Ten -Woods, P.R.S. Victoria, 1878, p. 55.

Clark's Island (type in Nat. Mus., Melbourne).

*0. LEUCOZONA, Adams & Angas, P.Z.S., 1863, p. 422; t. 37, f.23.

Oliva hieroglyphica^ Ten.-Woods, non Reeve.

Frederick Henry Bay, W. L. May; Brown's River (Census).

*0. NYMPHA, Adams & Angas, P.Z.S., 1863, p. 422; Weinkauff

in Kuster's Conch. Cab., 1878, t. 38, f. 10, copied by Tryon,

v., t. 17, f. 46.

Tamar Heads, W. F. Petterd !

.

Genus A n c i l l a, Lamarck, 1799.

*A. MARGINATA, Lamarck, 1810; Reeve, Conch. Icon., f. 8, 1864.

King Island and Circular Head (Census); Frederick Henry

Bay, W. L. May.
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*A. OBLONGA, Sowerby, 1830; Reeve, Conch. Icon., t. 8, f. 24.

A.fusiformis, Petterd, P.R.S.Tasm., 1886, p. 342.

Swan Island, Bass Straits (type of A. fusiformis !).

*A. Petterdi, Tate, T.R S.S.Aust., 1893, p. 199. (PI. xxv., fig. 42).

A. obtusa, Petterd, P.R.S.Tasm., 1886, p. 342.

King Island, E. Tate; N.W. Coast (type).

Family COLUMBELLID^.

Genus C o l u m b e l l a, Lamarck, 1799.

Subgenus Mitrella, Risso, 1826.

*C. SEMicoxvfiXA, Lamarck (^i^tccmum), 1822; Reeve, Conch. Icon.,

Columbella, f. 95, 1858.

C. 7'osacea, Reeve, Conch. Icon., f. 183, 1859.

Tasmania (type of C rosacea); common (Census); King Island,

R. Tate.

^C. LiNCOLNENSis, Reeve, Conch. Icon., f. 184, 1859.

Common (Census).

*C. Menkeana, Reeve, Conch. Icon., f. 69, 1858.

C. xavie7'iana, Ten.-Woods, P.R.S.Tasm., 1877, p. 134; Tryon,

Man. Conch., v., p. 137, t. 51, f. 50 (original).

K. Coast (type of C. xavieriana), King Island !.

C. irrorata, Reeve, Conch. Icon., f, 150, 1859.

King Island; very common (Census).

*C. austrina, Gaskoin, P.Z.S., 1851, p. 9; Reeve, Conch. Icon.,

f. 100.

N. Coast, W. L. May.

*C. attenuata, Angas, P.Z.S., 1871, t. 1, f. 4.

Terebra Beddomei, Petterd, Journ. Conch., 1884, p. 142.

Brown's River (Petterd's type !); Pirate's Bay, W. L. May.

*C. Angasi, Brazier, P.Z.S., 1871, p. 322.

C. hiterrupta, Angas, P.Z.S., 1865, p. 56, t. 2, f. 9-10, non

Gaskoin.

C. minuta, Ten.-Woods, P.R.S.Tasm., 1876, p. 152.
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C. minima, Ten.-Woods, op. cit., 1878 (worn. muL).

C. Tenisoni, Tryon, Man. Conch., v., p. 128, t. 49, f. 10, 1883.

Swansea (type of C. minuta); Frederick Henry Bay, W. It-

May.

^C. Atkinsoni, Ten.-Woods, sp.

Mangelia Atkinso7ii, Ten.-Woods, P.R.S.Tasm., 1876, p. 142.

Golumbella speciosa, Angas, P.Z.S., 1877, t. 5, f. 3.

E. Coast (type !); S. Coast, W. L. May.

*C. LiNEOLATA, Brazier, P.L.S.N.S.W., 1877, p. 231; Tryon, Man.

Conch., v., p. 138, t. 51, f. 53 (indifferent).

Cloudy Bay, W. L. May.

*C. SACCAHARATA, Reeve, Conch.Icon., t.29, f.l87, 1859. (PI. xxiv.,

fig. 19).

*C. miltostoma, Ten.-Woods, P.R.S. Tasm., 1877, p. 134.

C. unisulcata, Kobelt, Conch. Cab., 1892, t. 17, f. 15-16 (apud

Pritchard & Gatliff).

Oyster Bay, Dr. Milligan (Brit. Mus. types); N. Coast;

Frederick Henry Bay, very common, W. L. May.

*C. TENUIS, Gaskoin, P.Z.S., 1861, p. 2; Reeve, Conch. Icon.,

f. 224, 1858.

C. puUa, Gaskoin, 1851, p. 6; Reeve, f. 106.

C. badia, Ten.-Woods, P.R.S. Tasm., 1876, p. 151; Tryon, Man.

Conch., v., t. 49, f. 6 (original),

C. Boblini, Ten.-Woods, loc. cit., p. 151; Tryon, loc. cit., t. 49,

f. 7 (original).

E. Coast, common, Ten.-Woods; King Island, R. Tate; general,

W. L. May; King Island !

.

C. NUPECULATA, Rceve, Conch. Icon., f. 234, 1859.

*C. dictua, Ten.-Woods, P.R.S.Tasm., 1879, p. 34; Tryon, Man.

Conch., v., p. 126, t. 48, f. 96 (original).

N. Coast (type); King Island, li. Tate.

*C. viNCTA, Tate, T R.S.S.Aust., xvii., p. 190, t. 1, f. 11, 1893.

N. Coast, R. Tate; Frederick Henry Bay, W. L. May.

*C. ALBOMACULATA, Angas, P.Z.S., 1867, t. 13, f. 5.

(Coll. C. E. Beddome !).
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*C. Legrandi, Ten.-Woods, P.R.S.Tasm., 1876, p. 152 ; Tryon,

Man. Conch., v., p. 137, t. 51, f. 49 (original).

King Island (type); Frederick Henry Bay, W. L. May.

C. FiLOSA, Angas, P.Z.S., 1867, p. 195, t. 13, f. 6.

N. Coast, rare (Census).

Family TEREBRID^E.

Genus Terebra, Lamarck, (apud Adanson, 1757).

*T. KiENERi, Desha^^es, P.Z.S., 1859, p. 294; Reeve, Conch.

Icon., f. 110, 1850: T. spectabilis, Tryon, Man. Conch., vii.,

t.4, f. 56, 1885 (non Hinds).

Type of Kienerl, Port Arthur (Census); (Hobart Mus. !).

T. brevicula, Deshayes, P.Z.S., 1852; Reeve, Conch. Icon.,

f. 119, 1860.

Type, reputed to Tasmania; not known to collectors.

^T. USTULATA, Deshayes, Journ. de Conch., 1857, t. 3, f. 12.

S. Coast (type), rare, W. L. May.

*T. BicoLOR, Angas, P.Z.S., 1867, p. Ill, t. 13, f. 7.

Loc. ? (Census); Frederick Henr}?- Bay, rare, W. L. May

*T. Brazieri, Angas, P.Z.S., 1871, p. 16, t. 1, f. 15.

T. acuticoata, Ten.-Woods !.

E. Coast (Census); general but rare, W. L. May.

T. ALBIDA, Gray, P.Z.S., 1834; Reeve, Conch. Icon., f. 79.

King Island, R. Tate.

Family CONID^.

Genus C o n u s, 1758.

*C. ANEMONE, Lamarck, 1810.

G. NovcB-Hollandim, A Adams, P.Z.S., 1853, p. 119.

Common (Census); King Island, R. Tate.

Var. C. Carmeli, Ten.-Woods, P.R.S.Tasm., 1877, p. 134.

N. Coast (type).

*C. RUTiLUS, Menke, Moll. Nov.-HolL, 1843, p. 27; Reeve, Conch.

Icon., f. 264, 1844.
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C. Tasmanicus, Ten.-Woods, RR.S.Tasm., 1876, p. 139.

C. Macleayana, Ten.-Woods, he cit., 1877, p. 134.

Very rare, Ten.-Woods; King Island!.

Family PLEUROTOMIDJi:.

Genus H em i pl e u roto m a, Cossmann, 1889.

*H. QuoYi, Desmoulins (Pleurotoma), 1842.

P. 7nonile, Kiener. Coq. Viv., p. 52, t. 15, f. 3 {nom. iwaeocc).

P. Philipineri, Ten.-Woods, RR.S.Tasm., 1877, p. 136.

Tasmania (Brifc. Mus.); N.W. Coast (Woods' type); D'Entre-

casteaux Channel, IF. L. May.

Genus D r i l l i a. Gray, 1838.

*D. Beraudiana, Crosse (Pleurotoma), Journ. de Conch., 1863,

p. 88, t. 1, f. 6.

Di'illia Beraudiana, Ten.-Woods, P.R.S. Tasm., 1878.

D. toiiiiata, Ten.-Woods, op. cit., 1879, p. 36.

S. Coast, rare; King Island !, common (Census); E. Coast, W.

L. May; Flinders Island (^type of D. tcBniata).

D. Coxi, Angas, RZ.S., 1867, t. 13, f. 15, p. 113.

Long Bay (Census); N. Coast, W. F. Petterd.

*D. cancellata, Beddome ( J/a>/^e/t«), P.R.S.Tasm., 1883, p. 167

(PI. xxiv., fig. 27).

Kelso Bay in Tamar River (type) ; Circular Head, W. F.

Petterd ! ; Frederick Henry Bay, rare, W. L. May.

*D. WooDSi, Beddome, RR.S.Tasm., 1883, p. 167.

D. Howitti, Pritchard & Gatliff, P.R.S. Yict., xii., t. 8, f. 2,

p. 101, 1899.

Var. D. Bednaili, G. B. Sowerby, Mai. Soc, ii., 1896, t. 3, f. 3,

p. 25.

Long Bay in D'Entrecasteaux Channel (type) ; Frederick

Henry Bay, W. L. May; King Island, E. Tate.

*D. Agnewi, Ten.-Woods, RR.S.Tasm., 1879, p. 36. (PI. xxiv.,

fig. 29;.

Table Cape (type ! in Hobart Mus.).
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*D. IMMACULATA, Ten.-Woods (Mangelia), P.R.S. Tasm., 1876,

p. 142.

Driilia gabrieli, Pritchard & Gatliff, P.R.S. Vict., 1899, t. 8,

f. 1, p. 100.

King Island (type ! in Hobarb Mus.); also Victoria (Coll. J. H.
Gatliff!).

Genus Mangelia, Risso, 1826.

*M. ANOMALA, Angas (Purpura , P.Z.S., 1877, p. 34, pi. v.,

Afangelia anomala, Tate, P.L.S.N.S.W., v., 1881, p. 131.

N. Coast, W. L. May (Hobart Mus.).

^M. viNCENTiANA, Crosse {Pleiirototna), Journ. de Conch., 1865,

p. 422, t. 11, f. 6.

King Island, A'. Tate; W. L. May.

*M. ALUCiNANS, G. B. Sowerby, Mai. Soc, ii., 1896, p. 29, t. 3, f. 12.

Long Bay, W. L. May and Rev. H. D. Atkinson !.

*M. PAUCiMACULATA, Angas {Glyphostoma), P.Z.S., 1880, p. 416,

t. 11, f. 7.

Pirate's Bay, W. L. May.
*

*M. St. Gall^, Ten.-Woods, P.R.S.Tasm., 1877, p. 137; and
var. Benedicti. (PI. xxiv., fig. 33).

K.W. Coast (types).

^M. DELiCATULA, Ten.-Woods, P.R.S.Tasm., 1879,

p. 37. (PI. xxiv., fig. 35).

Daphnella delicatula, Tryon, Man. Conch., vii.;

p. 332, t. 32, f. 29 (bad, ex Hobart Mus.).

M. cuspis, G. B. Sowerby, Mai. Soc, ii., 1896,

p. 31, t.3, f. 17.

Long Bay (type); D'Entrecasteaux Channel,

W. L. May.

*M. Tasmanica, Ten.-Woods {Cithara), P.R.S.

Tasm., 1876, p. 145.

M. Jacksoniensis, Angas, P.Z.S., 1877, p. 37,

t. 22, f. 73.

M. alternata, Ten.-Woods, P.R.S.Tasm., 1879,

p. 39. (Text fig. 5).

E. Coast, rare (types of T. Woods); Frederick Henry Bay, W.
L. May.

Fig. 4.

M. alternata.
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*M. McCoYi, Petterd {Cijthara), Journ. Conch., ii., 1879, p. 103.

Brown River (type).

*M. picTA, Adams & Angas, P.Z.S., 1863, p. 419, t. 37, f. 7.

M. Meredithm, Ten.-Woods, P.R.S.Tasm., 1876, p. 142.

Bass Straits, moderately common, Ten.-Woods; King Island,

R. Tate; N. and E. Coasts, W. L. May.

*M. FLACCIDA, Pritchard & GatlifF, P.R.S.Vict., xii., t. 8, f . 3-4,

p. 102, 1899.

W. L. May.

*M. AUSTRALis, Adams & Angas {Bela), P.Z.S., 1863, p. 420.

Var. Bela mitralls, Adams & Angas, op. cit.

Common (Census); King Island, R. Tate.

*M. Adcocki, G. B. Sowerby, Mai. Soc, ii., 1896, p 29, t. iii.,

f. 18.

M. bella, Ad. & Ang. (not Hinds), P.Z.S., 1863, p. 419,

pi. xxxvii., f. 6.

N. Coast.

Genus Cythara, Schumacher, 1817.

*C. COMPTA, Adams & Angas, P.Z.S., 1863, p. 419, t. 37, f. 5.

Daphnella varix, Ten.-Woods, P.R.S.Tasm., 1877, p. 10.

Tamar Heads (type of D. varix); King Island !.

*C. KiNGENsis, Petterd (Dajyhnella), Journ. Conch., ii., 1879,

p. 102.

C. cognata, Pritchard & Gatliff, P.R.S.Vict., xii., 1899, p. 103,

t. 8, f. 5.

King Island (type !); Frederick Henry Bay, W. L. May.

Genus Clathurella, Carpenter, 1857.

*C. MODESTA, Angas, P.Z.S., 1877, p. 38, t. 5, f. 15.

Frederick Henry Bay, W. L. May.

*C. GRANULOSissiMA, Ten.-Woods, P.R.S.Tasm., 1879, p. 37.

(PI. xxiv., fig. 34).

North Tasmania, Ten.-Woods; D'Entrecasteaux Channel, W.

L. May.
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*C. Lallemantiana, Crosse & Fischer, Journ. de Conch., 1865,

p. 423, t. 2, f. 5.

^Drillia incrusta, Ten.-Woods, P.R.S.Tasm., 1877, p. 136;

Tryon, Man. Conch., vi., t. 34, f. 99 (ex cab. C. E. Beddome).

Blackman's Bay and N. Coast (for D. incrusta); D'Entrecas-

teaux Channel, W. L. May.

^Q. Lrtourneuxiana, Crosse & Fischer, Journ. de Conch., 1865,

p. 425, t. 11, f. 7.

Not common (Census); Frederick Henry Bay, W. L. May.

*C. PHiLOMEN^, Ten.-Woods, P.R.S.Tasm., 1876, p. 141.

Drillia Athinsoni, Ten.-Woods, loc. cit., 1876, p. 143.

Siphonalia pulchra, Ten.-Woods, loc. cit., 1877, p. 139.

C. crassina, Angas, P.Z.S., 1880, p. 416, t. 40, f. 6.

Rather common, E. Coast (type); King Island, B. Tate.

*C. scuLPTiLis, Angas, P.Z.S., 1871, p. 17, t. 1, f. 19.

Long Bay, Teyi.-Woods !, o/;. cit., 1879, p. 38.

^C. scuLPTiLiOR, Ten.-Woods, P.R.S.Tasm., 1879, p. 38 (non

Tryon, Man. Conch., vi., t. 32, f. 27, ex Hobart Mus.).

Drillia Legrandi, Beddome, P.R.S.Tasm., 1883, p. 167;

Hedley, P.L.S.N.S.W., 1900, p. 509, pi. xxvi., ff. 1, 2, 3.

Long Bay (tj^pe), W. F. Petterd ! ; D'Entrecasteaux Channel,

W. L. May.

^'C. Desalesi, Ten.-Woods (J/an^^M, P.R.S.Tasm., 1877, p. 138;

Hedley, Rec. Aust. Museum, iv., 1901, p. 23, f. 4. (PL xxiv.,

fig. 32).

Long Bay (type); islands in Bass Straits, W. F. Petterd;

Frederick Henry Bay, W. L. May.

*C. kymatoessa, Watson {Drillia), Challenger Exped., xv., t. 26,

f. 5.

Drillia minuta, Tryon, Man. Conch., vi., t. 34, f. 93 (ex cab.

C. E. Beddome), non. Ten.-Woods.

Long Bay (Colls. Rev. H. D. Atkinson and W. L. May).
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Genus Daphnella, Hinds, 1844.

*D. minuta, Ten.-Woods, P.R.vS.Tasm., 1877, p. 136. (Pl.xxiv.,

fig. 38).

Long Bay (type); Frederick Henr}^ Bay, W. L. May.

^D. Tasmanica, Ten.-Woods, P.R.S. Tasm., 1877, p. 138; Hedley,

P.L.S.N.S.W., XXV., p. 725, f. 21, 1901.

Long Bay and Blackman's Bay (types) ; D'Entrecasteaux

Channel, W. L. May.

*D. Harrisoni, Ten.-Woods (Mangelia), P.R.S. Yict., 1877, p. 56.

Euryta pulchella, Adams & Angas, P.Z.S., 1863, t. 37, f. 14

(non Terehra ^^ulchella, Deshayes).

Euryta Brazieri, Angas, P.Z.S., 1875, t. 45, f. 5 (non Terehra

Brazieri, Angas, 1871).

Daphnella Harrissoni, Tryon, Man. Conch., vi., p. 306.

Terehra (Euryta) Angasi, Tryon, Man. Conch., vii., p. 38.

Clark Island (type).

Genus Mitromorpha, A. Adams, 1865.

"^'M. ALBA, Petterd (Cohtmhella), Journ. Conch., ii., 1879, p. 104.

M. alha, Tate, P.R.S.KS.W., 1898, p. 397.

M.Flindersi, Pritchard & Gatliff, P.R.S. Vict., xii., p. 104, t.8,

f. 6 (incorrect).

Blackman's Bay (type); E. and S. Coasts, W. L. May ; King

Island !.

Genus Donovania, Bucq. Dollf. Dautz., 1882.

Lachesis., Risso, 182G, non Daudin, 1804.

*D. fenestrata, Tate & May, T.R.S.S.Aust., xxiv., p. 94, 1900.

(PI. xxiv., fig. 36).

E. Coast (type), W. L. May.

Family CANCELLARIID^.

Genus Cancellaria, Lamarck, 1799.

*C. GRANOSA, Sowerby, Conch. Illus., t. 10, f. 17 (non 16), 1841.

Loc. 1 (Census); Circular Head, W. L. May.
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*C. L^viGATA, Sowerby, Conch. Illus., f. 24, 1841; Reeve, Icon.,

f. 34a.

C. undulata, Sowerby, P.Z.S., 1848, p. 136; Thes. Conch., ii.,

t. 92, f. 12, t. 95, f. 79.

Tasmania (type of C. uwlulata); King Island, R. Tate: Circular

Head, W. L. May. C. laevigata, Sowerby, and C. pitrjjuri-

formis, Reeve, in the Brit. Mus. are identical (R. Tatej, and
worn examples of C. U7idulata (Dr. Verco).

*C. SPIRATA, Lamarck, 1822; Reeve, Conch. Icon., f. 56.

C. excavata, Sowerby, P.Z.S., 1848, p. 137.

K.W. Coast, rare (Census).

C. PURPURiFORMis [Valenciennes], Kiister, Coq. Viv., t. 7, f. 4;

Reeve, Conch. Icon., f. 766.

C. Tasmanica, Ten.-Woods, P.R.S.Tasm., 1876, p. 150.

C. MacCoyi, Pritchard & Gatliff, P.R.S.Vict., xi., 1899, p. 182,

t. 20, f. 6.

King Island (type).

Note.—Kiister's figured example is of medium growth.

Family CASSID.E.

Genus Semi cassis, Morch, 1852.

*S. semigranosa, Lamarck (Cam*-), 1822; Reeve, Conch. Icon.,

f. 3, 1848.

Common, S. and E. Coasts, IF. L. May; King Island !.

^S. PYRUM, Lamarck (Cassis), 1822; Reeve, Conch. Icon., f. 3^

1848.

Cassis paucirugis, Menke.

Cassis nivea, Brazier, P.Z.S., 1872,^ p. 616, t. 44, f. 1.

Cassis tumida, Petterd, P.R.S.Tasm., 1886.

General, W. L. May : Macquarie Harbour (type of S. nivea);

also Storm Bay and E. Coast, W. L. May; River Leven (type

of S. tumida).

lujlLIBRARY^
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Family STRUTHIOLARIID^.

Genus Z emir a, H. A. Adams, 1853.

*Z. australis, Sowerby {Eburna), Conch. Illus., t. 20, f. 5, 1841;

Reeve, Conch. Icon., f. 4, 1859.

E. Coast, rather rare (Census); Flinders Island, W. L. May.

Family CYPR^ID^.
Genus Cypr^a, Linne, 1767.

Subgenus Luponia, Gray, 1832.

*C. ANGUSTATA, Gmelin, 1788; Reeve, Conch. Icon., f. 91, 1846;

Beddome, RL.S.N.S.W., xxii., p. 568, t. 21, f. 1-3, 1898.

Var. C. Comptoni, Gray, 1847; Beddome, op. cit, t. 21, f. 15-16.

Var. C. declivis, Sowerby, Thes. Conch., 1870, f. 287, 328, 329

(type from Tasmania), Beddome, op. cit., p. 571, t. 21, f. 1 2-14.

C. angustata, var. Mayi, Beddome, op. cit., t. 21, f. 4-7.

Var. subcarnea, op. cit., t. 21, f. 8-9.

Var. albata, op. cit., t. 21, f. 11.

Common (Census).

^'C. PiPERATA, Gray, Zool. Journ., 1824, p. 498; Sowerby, Thes.

Conch., 1870, f. 285, 286; Beddome, op. cit, p. 574, t. 21,

f. 17-1 8.

Var. C. bicolor, Gaskoin, 1848; Sowerby, Thes. Conch., f. 288-

289.

Not common (Census); Rocky Cape; Flinders Island, Beddome;

E. and S. Coasts, IF. L. May; King Island !.

Subgenus Cypr^ovula, Gray, 1824.

*C. UMBiLiCATA, Sowerby, Tankerville Cat. Appex., p. 30, t. 7,

1825; Thes. Conch., iv., t. 298, f. 42-44; Beddome, P.L.S.

N.S.W. xxii., t. 20.

Rare, N. Coast and Barren Island (Census) ; Marion Bay on

E. Coast, W. L. May.

Genus Trivia, Gray, 1832.

*T. AUSTRALIS, Lamarck (Cyprcea), 1822; Reeve, Conch. Icon.,

f. 138, 1846.

Common (Census).
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Genus Erato, Risso, 1826.

*E. LACHRYMA, Gray, Descript. Cat., 1832, p. 17; Reeve, Conch.

Icon., f. 9, \8Qb.

E. denticulata, Prit. & Gat., P.R.S.Vict., xiii., 1900, p. 133,

pi. XX., f. 5.

(Coll. Miss Lodder !).

*E. BiMACULATA, Tate, T.R.S.S.Aust., i., 1878, p. 88. (Pi. xxiii.,

fig. 6).

N.W. Coast, JV. Legraiid (Coll. R. Tate).

Family NATICID.^.

Genus P o L i n i c e s, Montfort, 181 U.

P. Tasmanica, Ten.-Woods, P.R.S.Tasm., 1876, p. 148. (Pl. xxv.,

fig. 49).

E., S.E., and S. Coasts, Ten.-Woods; Pirate's Bay, W. L. May.

*P. AMPLA, Philippi, 1848; Conch. Cab., iii., t. 1, f. 1-4, 1852.

Nat'ica Lamarckiana, Reeve, Conch. Icon., f. 6, 1852.

Bass Straits (Census); (Colls. W. L. May and Rev. T. Hull !).

*P. CONICA, Lamarck, 1819; Delessert, Recueil, t. 32, f. 3, 1841;

Reeve, Conch. Icon., f. 48, 1855.

Common (Census).

Genus Natica, Lamarck, apud Adanson, 1757.

*N. Beddomei, Johnston, P.R.S.Tasm., 1885, pp. 208 and 222.

N. polita (pars), Ten.-Woods, P.R.S.Tasm., 1876, p. 23.

N. effosa, Watson, Challenger Zool., t. 28, f. 3, 1886.

Bruni Island (Census); Frederick Henry Bay, W. L. May.

N. suBcosTATA, Ten.-Woods, P.L.S.N.S.W., ii., 1878, p. 263
;

Pritchard & Gatliff, P.R S.Vict., 1900, p. 132, t. 20, f. 1-3.

E. Coast, W. L. May.

^^N. AREOLATA, Recluz, P.Z.S., 1843, p. 206; Kiister, Conch.

Cab., t. 11, f. 2.

Circular Head and S.E. Coast, W. L. May.
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*K Tenisoni, Tate & May, T.R.S.S.Aust., xxiv., p. 94, 1900.

N'. nana, Ten.-Woods, P.R.S.Tasm., 1876, p. 149, non Moller.

Long Bay (type).

Subgenus Stigmaulax, Morch, 1852.

^'*N. umbilicata, Quoy & Gaimard, Voy. Astrolabe, t. 66, f. 22-23.

K globosa, Ten.-Woods {Ruma\ P.R.S.Tasm., 1876, p. 149, is

a white variety.

Common (Census); King Island, R. Tate.

Genus Sigaretus, Lamarck, 1799.

^S. zONALis, Quoy k Gaimard (Cryptosoma), Yoy. Astrolabe,

t. 66*, f. 1-3, 1832.

Common (Census). i

Family VANIKORIDyE.

Genus V a n i k o r o, Q. & G., 1832.

Narica, D'Orbigny, 1842.

V. Orbignyana, Recluz (Narica), P.Z.S., 1843, p. 140, and

Guerin's Mag., t. 124, f. 2, 1845.

Type.
Family MARSENIID^.

Genus Marsenia, Gray, 1850.

*M. OPHIONE, Gray {Lamellaria), P.Z.S., 1849, p. 169.

Circular Head, R. Tate; George Bay, W. F. Fetterd\.

Family CALYPTR/EID^.

Genus Calyptr^ea, Lamarck, 1799.

^'C. pellucidA, Reeve, Conch. Icon., f. 2.

Frederick Henry Bay, W. L. May.

*C. tomentosa, Quoy & Gaimard, Voy. Astrolabe, t. 72, f. 1-5, 1835.

Trochus calyptrceformis, Lamarck, 1822, non Solander = C.

Lamarcki, Deshayes, 1835.

Loc. 1 (Census); common E. and S. Coasts, W. L. May.
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Genus Crepidula, Lamarck, 1 799.

*C. UNGUiFORMis, Lamarck, 1822; Reeve, Conch. Icon., t. 1, f. 1.

1859.

C. immersa, Angas, P.Z.S., 1865, p. 57, t. 2, f. 12.

Typical (Coll. W. F. Petterd !); C. immersa (Coll. W. L. May).

*C. MONOXYLON, Lesson, Voy. Coquille, ii., p. 391, 1830.

C. contorta, Quoy & Gaimard, Voy. Astrolabe, t. 72, f. 15-16.

Frederick Henry Bay, W. L. May.

Genus C a p u L u s, Montfort, 1810.

<=C. violaceus, Angas, P.Z.S., 1867, p. 114, t. 13, f. 23.

Frederick Henry Bay, W. L. May.

Family HlPPONYCIDiE.

Genus Hipponyx, Defranee, 1819.

*H. AUSTRALis, Lamarck {Patella), 1819; H. australls, Quoy &
Gaimard, Voy. Astrolabe, iii., p. 434, t. 72, f. 25-34, 1835.

Amalthea conica, Schumacher, 1817, t. 21, f . 4.

Common (Census); King Island, R. Tale.

*H. ANTIQUATA, Linne {Patella), 1766; H. foliacea, Quoy & Gai-

mard, Voy. Astrolabe, iii., p. 439, t. 72, f. 41-45.

Loc. ?( Census); King Island, R, Tate; general, W. L. May.

*H. Danieli, Crosse {Capidus), Rev. Zool., 1858, p. 161, t. 3, f. 2;

H. Danieli, Crosse, Journ. de Conch., 1862, p. 19.

Tamar Heads, plentiful (Census), W. F. Petterd \; King Island!.

Family VERMETIDyE.

Genus Thylacodes, Morch, 1862.

*T. SULCATUS, Lamarck (Serpula), 1818.

Vermetus arenarins, Quoy &l Gaimard, Voy. Astrolabe, t. 67,

f. 8-10, p. 289, non Lamarck.

Common in Bass Straits (Census); D'Entrecasteaux Channel

off Pilot Station, W. L. May.

*T. C?) CAPERATUS, Tate & May, T.R.S.S.Aust., xxiv., p. 94, 1900.

(PI. xxiii., fig. 14).

Tamar Heads, W. F. Petterd !.

26
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Genus Siliquaria, Bruguiere, 1789.

Tenago'his, Guettard, 1770.

*S. AUSTRALis, Quoy & Gaimard, Voy, Astrolabe, iii., p. 302.

Common (Census).

S. lactea, Lamarck; Man. Conch., viii., p. 191, pi. Iviii., f. 26.

*S. Weldii, Ten.-Woods {Tenagodus), P.R.S.Tasm., 1876, p. 144 :

Tryon, Man. Conch., viii., t. 58, f. 28, 1886.

E. Coast, somewhat common (Census); Frederick Henry Bay,

W. L. May.
Family TURRITELLID.E.

Genus Turritella, Lamarck, 1799.

*T. AUSTRALIS, Lamarck, 1822, Kiener, Iconog., t. 4, f. 3.

T. grayiulifera, Ten.-Woods, P.R.S.Tasm., 1876, p. 143.

Port Arthur, somewhat common (type of T. granulifera)

;

Pirate's Bay, W. L. May.

^T. LAMKLLOSA, Watson, Joum.L.S., XV., 1880, p. 229; Challenger

Exped., 1886, p. 476, t. 39, f. 6.

T. acuta, Ten. -Woods, P.R.S.Tasm., 1876, p. 143; Tryon, Man.

Conch., viii., p. 206, t. 64, f. 10 (non Mayer, 1868).=

T. oxyacris, Tate, T.R.S.S. Aust., xxi., p. 41, 1897.

Long Bay (type of T. acuta); D'Entrecasteaux Channel, W. L.

May.

*T. siNUATA, Reeve, Conch. Icon., f. 62.

Port Esperance, W. L. May.

T. quadrata, Donald, Mai. Soc, iv., 1900, p. 53, t. 5, f. 8-86.

Long Bay, common (Census).

*T. Atkinsoni, Tate & May, T.R.S.S.Aust., xxiv., 1900, p. 95.

(PI. xxiii., figs. 15-17).

T. Tasmanica, Ten.-Woods, P.R.S.Ta'sm., 1877, p. 140, non

Reeve.

T. Tasmaniensis, Ten.-Woods, MS., op. ciL, 1878.

Long Bay (type of Ten.-,Woods); Port Esperance, W. L. May.

*T. clathrata, Kiener, Coq. Viv., t. 14, f. 1.

(Hobart Mus. !).
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*T. GuNNi, Reeve, Conch. Icon., f. 42, 1849.

Type, common (Census).

*T. ACCiSA, Watson, Journ.L.S., 1880, p. 220; Challenger Exped.,

1886, p. 476, t. 30, f. 4.

T. Higginsi, Petterd, Journ. Conch., 1884, p. 135.

Tamar Heads (type of T. Higginsi !).

Family SCALARIIDiE.

Genus Scalaria, Lamarck, 1801.

*S. aculeata, Lamarck, 1819; Sowerby, Thes. Conch., f. 35-36.

Common (Census); King Island !.

*S. JUKES Iana, Forbes, Voy. Rattlesnake, p. 383, f. 7.

*S'. delicatula, Crosse k Fischer, Journ. de Conch., 1864, p. 347;

1865, p. 42, t. 3, f. 9-10.

Log. ? (Census); S. and E. Coasts, W. L. May; King Island!.

*S. australis, Lamarck, 1819; Delessert, Recueil, t. 33, f. 4.

Common (Census).

*S. grands A, Quoy & Gaimard {Turritella), Voy. Astrolabe, iii.,

p. 138, t. 55, f. 29-30.

Bass Straits (Census); E. Coast, IF. L. May; King Island.

*S. tenella, Hutton, P.L.S.N.S.W., ix., 1885, p. 943.

S. lineolata, Ten.-Woods, non Kiener.

N. Coast, rare (Census); (Hobart Mus. !).

^^. MiNUTULA, Tate & May, T.R.S.S.Aust., xxiv., 1900, p. 95.

(PI. XXV., fig. 41).

Type ! (Hobart Mus.).

S. pyramidalis, Sowerby, P.Z.S., 1844, p. 2; Thes. Conch., f. 4.

N. Coast, W. F. Petterd.

S. varicosa, Lamarck, Sowerby, Conch. Icon., xix., t. ii., f. 12.

Bass Straits, J. H. Gatliff.

Genus Crosseia, A. Adams, 1855.

*C. labiata, Ten.-Woods, P.R.S.Tasm., 1876, p. 151; Hedley,

P.L.S.N.S.W., 1900, p. 500, pi. xxvi., f. 18.

Long Bay (type); D'Entrecasteaux Channel, W. L. May.
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*C. CANCELLATA, Ten.-Woods, P.R.S.Tasm., 1878, p. 122. (P]. xxiii.,

fig. 1).

Delphinula Joh7istoni, Beddome, P.R.S.Tasm., 1882, p. 31, and

1883, p. 169.

Blackmail's Bay (type); D'Entrecasteaux Channel, Beddome;

Long Bay, W. L. May.

^C. CONCINNA, Angas, P.Z.S., 1867, t. 44, f. 14.

Kelso, Tamar River, Beddome.

Family SOLARIID^.

Genus Solarium, Lamarck, 1799.

*S. Reevei, Hanley, P.Z.S., 1862, p. 204; Sowerby, Thes. Conch.,

iii., f. 9-10.

E. Coast, W. L. May.

Section PhilijJjoia, G-ray, 1840.

*S. LUTEUM, Lamarck, vii., p. 5, 1822; Hanley, Thes. Conch., iii.,

f. 53-54; Delessert, Recueil, t. 34, f. 2.

Loc. ? (Census); Storm Bay, W. L. May.

Family EULIMIDJE.

Genus E u l i m a, Risso, 1826.

*E. AUGUR, Angas, P.Z.S., 1865, p. 56; Reeve, Conch. Icon., 1866,

f. 47.

E. proxima, Sowerby, in Reeve's Conch. Icon., t. 6,

f. 48, 1866.

N. Coast only, W. L. May.

*E. APHELES, Ten.-Woods, P.R.S.Tasm., 1879, p. 40.

(Text fig. 5).

Circular Head (type).

*E. Tenisoni, Tryon, Man. Conch., viii., 1886, p. 269,

non t. 98, f. 16. (PI. xxv., fig. 60).

E. micans, Ten.-Woods, P.R.S.Tasm., 1876, p. 144

rion CarjDenter.

Long Bay (type ! in Hobart Mus.); Brown River,

^^g- ^- W. F. Petterd !
; Frederick Henry Bay, very

E. apheUs.
^^^.^^ ^y ^ ^^^^^
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*E. Tryoni, Tate & May, T.R.S.S.Aust, xxiv., p. 96, 1900.

U. Tenisoni (pars), Tryon, op. cit, t. 68, f. 16, non p. 269; Tate

T.R.S.S.Aust, xxii., 1898, p. 81.

Derwent Estuary, \V. L. May; common in S. Australia.

^E. ORTHOPLEURA, Tate, T.R.S.S.Aust., xxii., 1898, p. 80, t.4, f. 1.

IF. L. May.

"*E. INDISCRETA, Tate, T.R.S.S.Aust., xxii., 1898, p. 82, t. 4, f. 3.

E. Petterdi, Beddoine, P.R.S.Tasm., 1883, p. 168.

Frederick Henry Bay, W. L. May; Blackman's Bay, Beddome.

^E. ROSEA, Pease(?),P.Z.S., 1860, p. 437; Reeve, Conch. Icon., f. 39.

Brown River, W. F. Petterd !

.

*E. iNFLATA, Tate k May, T.R.S.S.Aust., xxiv., p. 95, 1900.

(PI. XXV., fig. 58).

K Coast, W. F. Petterd \.

*E. Mayii, Tate, T.R.S.S.Aust., xxiv., 1900, p. 96. (Pi. xxv.,

fig. 50).

E. Coast, south of Swansea, W. L. May.

Section Suhularia, Monterosato, 1884.

Leiostraca, H. & A. Adams.

*E. BiviTTATA, Reeve, Conch. Icon., Mon. Leiostraca, f. 6.

E. vitrea, Petterd, Journ. Conch., 1884, p. 136, non Adams,

1854.

Tamar Heads, W. F. Petterd !.

Section Macronalia, A. Adams, 1862.

*E. MUCRONATA, Sowerby, in Reeve's Conch. Icon., Mon. Eulinia,

f. 42.

Frederick Henry Bay, W. L. May; W. F. Petterd !

.

Genus S t y l i f e r, Broderip, 1832.

*S. MARGiNATA, Ten.-Woods (Eulinia), P.R.S.Tasm., 1878, p. 40

(immature and imperfect).

,S'. Lodderce, Petterd, Journ. Conch., 1884, p. 140; Hedley,

P.L.S.N.S.W., xxv., 1900, p. 92 (woodcut after type).

Circular Head (type !), W. F. Petterd; N.W. Coast (type of S.

Lodderce^ adult and perfect).
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*S. Petterdi, Tate & May, T.R.S.S.Aust., xxiv., 1900, p. 96;

Hedley, RL.S.KS.W., xxv., p. 729, f. 27, 1901.

S. robusta, Petterd, Journ. Conch., 1884, p. 140 ; S. tumida,

Braz., MS., non Pease, 1860.

Leven Heads (type).

Family PYRAMIDELLID^.

Genus Syrnola, A. Adanas, 1860.

*S. BiFASciATA, Ten.-Woods, P.R.S.Tasm., 1876, p. 145.

Obeliscus jucundus, Angas, P.Z.S., 1877, p. 173, t. 26, f. 10.

Long Bay (type); S. Coast, W. L. May.

*S. TiNCTA, Angas, P.Z.S., 1871, p. 15, t. 1, f. 11.

S. Michaeli, Ten.-Woods, P.R.S.Tasm., 1877, p. 150.

N. Coast, Teyi.-Woods.

*S. Tasmanica, Ten.-Woods {Styloptygma), P.R.S. I'asm., 1877,

p. 151.

Blackman's Bay (type); Frederick Henry Bay, W. L. May.

*S. Petterdi, Tate & May, T.R.S.S.Aust., xxiv., 1900, p.97.

(PI. XXV., fig. 37).

Obeliscus I'asmanicus, Petterd, Journ. Conch., 1884, p. 40, non

S. Tasmanica, Ten.-Woods (Stylo^Jtygma), 1877.

Odostomia Petterdi, Gathff, Vict. Nat., xvii., p. 54, 1900.

N. Coast (type !).

S. MICRA, Pritchard & Gatiiff (sp.). (PI. xxv., fig. 53).

TurboniUa (Ondina) micra, Pritch. & Gat., P.R.S.Yict. xiii.,

1900, p. 134, t.xxi., f. 1.

Syrnola pu7ictospira, Tate & May, T.R.S.S.Aust., xxiv., p. 97.

George Bay, W. F. Petterd (type of punctospira).

*S. Harrissoni, Tate k May, T.R.S.S. Aust., xxiv., 1900, p. 96.

(PI. XXV., fig. 54).

Off Brown's River, E. Harrisson (Coll. W. L. May).

Genus Odontostomia, Fleming, em., 1828.

*0. Angasi, Tryon, Man. Conch., viii., 1886, p. 362, t. 79, f. 68.

0. lactea, Angas, P.Z.S., 1867, t. 13, f. 11, non Dunker.

Rare (Census); S. Coast, W. L. May.
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*0. DEPLEXA, Tate & May, T.R.S.S.Aust., xxiv., 1900, p. 97.

(PI. XXV., fig. 45).

Frederick Henry Bay, W. L. May; also Victoria, J. Gatliff \,

and South Australia, R. Tate.

*0. Metcalfei, Pritchard & Gatliff, P.R.S.Vict., xiii., 1900,

p. 136, t. 21, f. 3.

W. L. May; common in S. Australia, R. Tate; King Island !

.

0. eburnea, Metcalfe MS.

O. Tasmanica, Ten.-Woods, P.R.S.Tasm., 1876, p. 29. (Pl.xxiii.,

fiff. 4).

Long Bay (type).

Section Pyrgulina, A. Adams, 1863.

*0. AUSTRALis, Angas, P.Z.S., 1871, p. 15, t. 1, f. 9.

W. L. May.

*0. Mayii, Tate, T.R.S.S.Aust., xxii., 1898, p. 84, t. 4, f. 6.

Frederick Henry Bay (type).

*0. SUPRASCULPTA, Ten.-Woods (Rissoina), P.R.S.Vict., 1877,

p. 57. (PI. XXV., fig. 53; PI. xxvi., fig. 68,.

0. varians, Tate & May, T.R.S.S.Aust., xxiv., 1900, p. 97.

Kinghorn Point in D'Entrecasteaux Channel, E. Harrisson

;

Long Bay (type).

Section Oscilla, A. Adams, 1867..

*0. LiGATA, Angas, P.Z.S., 1877, p. 173, t. 26, f. 11.

Parthenia Tasmanica, Ten.-Woods, P.R.S.Tasm., 1877, p. 150.

Long Bay, Ten.-Woods; D'Entrecasteaux Channel, W. L. May.

Section Parthenia, Lowe, 1840.

*0. ViNCENTiANA, Tryon, Man. Conch., viii., p. 362, t. 79, f. 12.

P. gracilis, Angas, P.Z.S., 1878, p. 862, t. 44, f. 9, non Pease.

(Coll. W. F. Petterd !).

Genus Eulimella, Forbes, 1846.

*E. AURANTiACA, Angas, P.Z.S., 1867, p. 112, t. 1 3, f. 4. (Pi. xxv.,

fig. 57).

E. aurantia, Petterd (Eulima), Journ. Conch., 1884, 144.

North Coast (type !).
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•^E. TURRITA, Petterd (Aclis), Journ. Conch., 1884, p. 140.

(PI. XXV., fig. 38).

N. Coast and isles in Bass Straits, W. F. Petterd !

.

*E. MiCRA, Petterd (Aclis), Journ. Conch., 1884, p. 136. (PI. xxv.,

figs. 43, 44).

N. Coast and isles in Bass Straits, fV. F. Petterd !.

*E. NODULARIS, Tate & May.

Genus Pseudorissoina, Tate & May, 1900.

*P. Tasmanica, Ten.-Woods {Stylifer), P.R.S.Tasm., 1877, p. 152;

S. Tasmanica, Tryon, Man. Conch., viii., p. 293, t. 71, f. 61

(indifferent). (PI. xxv. , figs. 65, 56).

Rissoia Tasmanica, Tate, T.R.S.S. Aust., xxiii., p. 233, 1899.

Blackman's Bay (type !).

Genus Turbonilla, Risso, 1826.

*T. admiranda, Tate & May, T.R.S.S. Aust., xxiv., 1900, p. 98.

Elusa bifasciata, Ten.-Woods, P.R.S.Tasm., 1877, p. 150; non

T. bifasciata, H. Adams, 1861.

T. /estiva, Angas, P.Z.S., 1877, p. 35, t. 5, f. 4; non Folin, 1867.

Blackman's Bay, Ten.-Woods; S. Coast, W. L. May.

*T. FUSCA, A. Adams {Chemnitzia), P.Z.S., 1853, p. 181; Tryon,

Man. Conch., viii., p. 334, t. 76, f. 46.

T. erubescens, Tate, T.R.S.S. Aust., ii., 1879, p. 138, t. 5, f. 10.

Blackman's Bay, W. F. Petterd !.

^T. HoFMANi, Angas, P.Z.S., 1877, p. 183.

T. nitida, Angas, P.Z.S., 1867, p. 112, non A. Adams.

T. Angasi, Ten.-Woods, P.R.S.Tasm., 1878, p. 34.

Long Bay, Ten.-Woods; King Island, R. Tate; general, W. L.

May.

^T. ACicuLARis, Adams, P.Z.S., 1853, p. 182.

T. Macleayana, Ten.-Woods, P.R.S.Tasm., 1877, p. 151; Tryon,

Man. Conch., viii., p. 334, t. 76, f. 44.

Long Bay (type !).
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*T. Mari^, Ten.-Woods.P.R.S.Tasm., 1876, p. 144; Tryon, Man.
Conch., viii., t. 76, f. 42.

King Island (type !, common).

*T. Bbddomei, Fetterd (Chemiiitzia), Journ. Conch., 1884, p. 136.

:/: crenullfera, Tate, T.R.S.S.Aust., xv., 1892, p. 126, t. 1, f. 2.

N.W. Coast (type); Frederick Henry Bay, W. L. May.

Section Pyi^gostyhis, Monterosato, 1884.

*T. vARiciFERA, Tate, T.R.S.S.Aust., xxii., 1898, p. 85, t. 4, f. 7.

Pirate's Bay, W. L. May.

Genus Cingulina, A.Adams, 1860.

*C. SPINA, Crosse & Fischer {Turritella), Journ. de Conch., 1864,

p. 347; 1865, t. 3, f. 12-14, p. 44.

Aclis tristr>ata, Ten.-Woods, P.R.S.Tasm., 1877, p. 150 (var.

major).

N.W. Coast (Ten.-Woods' type); Frederick Henry Bay, W. L.

May.
Family CERITHIOPSID^.

Genus U e r i t h i o p s i s, Forbes & Hanley, 1849.

*C. MINIMA, Ten.-Woods {Blttium), P.R.S.Tasm., 1878, p. 123;

id., descrip. emend., 1879, p. 37; Hedley, P.L.S.N.S.W., xxv.,

1901, p. 722, f. 20.

Blackman's Bay (type) and

N. Tasmania, Ten.- Woods;

D'Entrecasteaux Channel,

W. L. May.

*C. TURBONiLLOiDES, Ten.-Woods

(^ii;«m??z),P.R.S.Tasm.,1879,

p. 39. (Text fig. 6).

Circular Head (type); Frede-

rick Henry Ba}?-, W. L. May.

C. SEMiL.EVis, Ten.-Woods i^Bit-

tium), P.R.S.Vict., 1877, p.

58.

N.W. Tasmania (unique type

in Nat. Mus. Melbourne). ^. r. ^ , ,

,

rig. 6

—

G. turbomlloides.
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*C. Angasi, Semper, Cat. Mus. Godeffroy, p. 108, 1874.

C. clathrata, Angas, P.Z.S., 1871, p. 16, t. 1, f. 12 (riom.prceocc).

D'Entrecasteaux Channel, W. L, May (Coll. W. F. Petterd !).

*C. CROCEA, Angas, P.Z.S., 1871, p. 16, t. 1, f. 13.

C, Atkinsoni, Ten.-Woods, P.R.S.Tasm., 1876, p. 139.

C. Johnstoni, Petterd, Journ. Conch., 1884, p. 142.

Long Bay !, Ten.- Woods; Circular Head, Tamar Heads, tkc,

W. F. Petterd.

*C. ALBOSUTURA, Ten.-Woods, P.R.S.Tasm., 1877, p. 12.

C. purpurea, Angas, P.Z.S., 1877, p. 36, t. 5, f. 7, non Carpenter.

Islands in Bass Straits, Ten.-Woods ; King Island, R. Tate;

Frederick Henry Bay and D'Entrecasteaux Channel, W. L.

May.

Family CERITHIIDE^.

Genus C e r i t h i u m, Bruguiere, apud Adanson, 1757.

*C. DUBiUM, Sowerby, Thes. Conch, sp. 62; Reeve, Conch. Icon.,

f. 78.

C monachus, Crosse, Journ. de Conch., 1864; 1865, t. 3, f. 17,

p. 45.

C. eUtdens, Bayle (nom. mut.), 1880.

Type of C. dubium; common (Census); King Island, R. Tate.

*C. Icarus, Bayle {nom. mut.), 1880.

C. tenue, Sowerby, Thes. Conch., f. 212; Reeve, t. 18, f. 130,

non Deshayes.

Bittium vaf'ieyatum, Brazier, P.L.S.N.S. W., 1894, p. 172, t. 14,

f.9.

N. Coast, W. L. May.

Genus Ataxocerithium, Tate, 1893.

*A. serotinum, Adams {CeritJiium) in Sowerby's Thes., f. 102;

Reeve, Conch. Icon., f. 146.

C. rhodostoTYia, Adams, op. cit.

Types of both forms from Tasmania; not common (Census); E.

and S. Coasts, rare, W. L. May; King Island !.
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Genus B i t t i u m, Gray, 1847.

*B. GRANARIUM, Kiener (Cerithium), Coq. Viv., p. 72, t. 19, f. 3;

Reeve, Conch. Icon., f. 35.

Common (Census); S. Coast, ^I'^ L. 31ay; King Island!.

*B. Lawleyanum, Crosse, Journ. de Conch., 1863, p. 87, t. 1, f. 4.

Cerithium insculptum^ Sowerby, in Reeve's Conch. Icon., f. 128,

1865.

Blackman's Bay, W. L. May.

*B. cylindricum, VVatson, Challenger Exped., p. 550, t. 39, f. 5.

S. Coast, W. L. May.

*B. ESTUARiNUM, Tate, T.R.S.S.Aust., xvii., 1893, p. 190, t. 5,

f. 12.

Ralph Bay, W. L. May (Coll. Aug. Simson !).

Genus Potamides, Brongniart, 1810.

Subgenus Pyrazus, Montfort, 1810.
.

*F, EBENINUS, Bruguiere [Cerithiuin), Quoy k Gaimard, Voy.

Astrolabe, t. 55, f. 1-3.

Frederick Henry Bay (rare), W. Z. May.

Subgenus Batillaria, Benson, 1842.

Lampania, Gray, 1846.

*B. DiEMENENSis, Quoy & Gaimard {Cerithium), Voy. Astrolabe,

t. 55, f. 11-13, p. 128.

Turritella cerithium, Q. &l G., op. cit., t. 55, f. 27-28, p.^139.

Bittium twrritelta, Ten.-Woods, 1877.

Batillaria cerithium, Tate, T.R.S.S.Aust., xxi., 1897, p. 42.

Hobart (type); very common (Census).

^B. AUSTRALis, Quoy tk Gaimard {Cerithium), op. cit., t. 55, f. 7.

Common (Census).

Genus T r i f o r i s, Deshayes, 1824.

*T. FESTiVA, A. Adams, P.Z.S., 1851, p. 278.

(Colls. Miss Lodder and W. L. May).
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*T. Pfeifferi, Crosse & Fischer, Journ. de Conch., 1865, p. 47,

t. 1, f. 14-15.

(Colls. Miss Lodder and W. L. May).

-^T. Tasmanica, Ten.-Woods, P.R.S.Tasm., 1876, p. 28 ; Tryon,

Man. Conch., ix., p. 184, t. 38, f. 31. (Text fig. 7).

Long Bay (type) ; Frederick

Henry Bay and D'Entrecas-

teaux Channel, W. L. May.

*T. FASCiATA, Ten.-Woods, P.R.S.

Tasm., 1879, p. 34. (PI. xxiii.,

figs. 10, 11).

Circular Head (type); Frederick

Henry Bay and D'Entrecas-

teaux Channel, W. L. May;
King Island !.

*T. Angast, Crosse & Fischer,

Journ. de Conch., 1865, p. 46,

Fig. 1—T. Tasmanica. t. 1, f. 12-13.

Hobart Mus. ! (Miss Lodder).

Family LITIOPID^.

Genus D i a l a, A. Adams, 1861.

*D. LAUTA, A. Adams, Ann. Mag. Nat. Hist., 1862, p. 298; Tryon

Man. Conch., ix., t. 53, f. 83.

D. punctata, Ten.-Woods, P.R.S.Tasm., 1876, p. 147.

D'Entrecasteaux Channel, very common, Ten.-Woods; S. Coast,

common, W. L. May.

*D. MONILE, A. Adams (Alaba), op. cit., p. 297.

D. tessellata, Ten.-Woods, P.R.S.Tasm., 1876, p. 147.

Rissoina St. Clarce, Ten.-Woods, P.R.S.Tasm., 1877, p. 154.

Var. pagodula, A. Adams, op. cit., p. 297.

Rissoina Flindersi, Ten.-Woods, P.R.S.Tasm., 1877, p. 154.

Common, Ten.-Wuods.

*D. PicTA, A. Adams, op. cit., 1861, p. 243; 1862, p. 295.

S. Coast, rare, W. L. May.
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Family LITTORINID.E.

Genus Littorina, Ferussac, 1821.

*L. Mauritiana, Lamarck (Phasianella), An. s. Vert., vii., p. 54,

1822.

L. unifasciafa, Gray; Reeve, Conch. Icon., f. 100.

Var. L. Die/nenensis, Quoy & Gaimard, Voy. Astrolabe, ii.,

p. 479, t. 33, f. 8-11, 1833.

L. pahcdinella, Reeve, Conch. Icon., f. 84.

L. Philippi [Carpenter], Ten.-Woods & Angas.

Type of L. Diemenensis; common (Census); King Island, R.

Tate.

Genus T e c t a r i a, Valenc, 1833.

T. nodulosa, Gmelin sp.

Littorina pyramidalis, Quoy & Gaimard, Voy. Astrolabe, 1833,

p. 482, t. 33, f. 12-15.

Hobart Mus.
Genus Risella, Gray, 1840.

^R. MELANOSTOMA, Gmelin {Trochus).

R. melanostoma, Crosse, Journ. de Conch., 1864, t. 11, f. 1.

Very common (Census ; King Island, B. T<tte.

^R. NANA, Lamarck (Trochus), 1822

Trochus nanus, Quoy & Gaimard, Voy. Astrolabe, t. 62, f. 5-7,

p. 273; Delessert, Recueil, 1841, t. 36, f. 4.

T. luteus, Quoy & Gaimard, op. cit., p. 271, t. 62, f. 8-11.

Type of T. yianus, Q. & G.; Storm Bay, W. L. May.

^R. PLANA, Quoy k, Gaimard [Trochus), op. cit., p. 275, t. 62, f.13-14.

T. auratus, Q. & G.. op. cit., p. 276, t. 62, f. 15-19.

D'Entrecasteaux Channel (type of R. aurata); common on N.

Coast (Census); Norfolk Bay, W. L. May.

Genus Fossarina, Adams & Angas, 1863.

F. FUNicuLATA,Ten.-Woods, P.R.S.Vict., xvii., 1881, p. 81. t. 1,

f. 6-7; Tryon, Man. Conch., ix., p. 275, t. 52, f. 18-19 (copied).

(PI. xxiii., fig. 9).

Type, Victoria.
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Family FOSSARID.E.

Genus Fossarus, Philippi, 1841.

*F. BULiMOiDES, Ten.-Woods P.R.S.Tasm., 1877, p. 148. (PI. xxvi.,

fig. 66).

Long Bay (type); Frederick Henry Bay, W. L. May.

^F. MiNUTA, Petterd (Crosseia), Journ. Conch., 1884, p. 139

(PI. xxvii.,fig. 85).

Blackman's Bay (type !).

Family ADEORBIID^.

Genus A d e o R b i s, S. Wood, 1842.

^A. Angvsi, a. Adams, P.Z.S., 1863, p. 424, t. 37, f. 11-12.

Pirate's Bay, W. L. Mmj.

*A. ViNCENTiANA, Angas, P.Z.S., 1880, p. 417, t. 50, f. 9.

Frederick Henry Bay and Pirate's Bay, W. L. May; Don

Heads, near Devenport, W. F. Fetterd !.

Family TRUNCATELLID.E.

Genus Truncatella, Risso, 1826.

"^'T. SCALARIANA, Cox, Aust. Land Shells, 1867, p. 93, t. 15, f. 10.

T. Tasmanica, Ten.-Woods, P.R.S.Tasm., 1876, p. 143.

Turhonilla Tasmanica, Ten.-Woods, op. cit., 1876, p. 145.

Bass Straits (Census); N. and E. Coasts, W. F. Fetterd.

^'T. MARGINATA, Klistcr, Mon., p. 12, f. 24-26; Cox, Aust. Land

Shells, p. 92, t. 15, f . 8a-6.

Bass Straits (Census).

Genus C ox i ell a, E. A. Smith, 1898.

Blanfordia, Cox, 1867, non Adams, 1863.

^C. CONFUSA, E. A. Smith, Mai. Soc, iii., p. 76, 1898.

Blanfordia striattda, Cox, Aust. Land Shells, 1867, t. 15, f. 13;

non Menke.

Clarence Plains, Ten.-Woods; Badger Island, H. M. Johnston \;

near Hobart, W. L. May.
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Family RISSOID^.

Genus Rissoia, Fremenville, 1814.

*R. APiciLiRATA, Tate & May, T.R.S.S.Aust., xxiv., p. 99, 1900.

(PI. xxvi., fig. 61).

D'Entrecasteaux Channel, W. L. May.

*'R. DEMESSA, Tate & May, T.R.S.S. Aust., xxiv., p. 98, 1900.

(PI. xxiv., fig. 18 ; PI xxvi., fig. 72).

Frederick Henry Bay, W. L. May.

*R. DiscREPANS, Tate k May, T.R.S.S.Aust., xxiv., p. 99, 1900.

(PI. xxvi.. fig. 65).

D'Entrecasteaux Channel, W. L. May.

*R. INCIDATA, Dunker, Novara Exped., t. 1, f. 19, 1866.

Frederick Henry Bay, W. L. May.

*R. BicoLOR, Petterd, Journ. Conch., 1884, p. 137. (PI. xxvi., fig. 63).

N. Coast (type); Derwent Estuary, W. L. May.

^*R. DUBiTABiLis, Tate, T.R.S.S.Aust., xxiii., p. 232, 1899.

(PI. xxvi., fig. 71).

R. dubia, Petterd, Journ. Conch., 1884, p. 37; non Defrance.

Tamar Heads (type !).

'^'R. OLiVACEA, Dunker, Novara Exped., t. 2, f. 14.

R. Diemen'>.nsis, Petterd, Journ. Conch., 1884, p. 138.

Table Cape and Tamar Heads, W. F. Petterd ! / Frederick

Henry Bay, W. L. May.

^R. TUMiDA, Ten.-Woods (Dlala), P.R.S.Tasm., 1876, p. 147.

(PI. xxvi., fig. 67).

Rissoina Kershawi, Ten.-Woods, P. R.S.Vict., 1877, p. 57.

Swansea (type); Long Bay, W. F. Petterd !, type of R. Kershawi.

*R. DissiMiLis, Watson (Eulima), Challenger Exped., p. 532, t. 37,

f. 5.

Eidima Tasmanica, Ten.-Woods, P.R.S.Tasm., 1876, p. 27, non

R. 7'asinanica, Tate, 1899.

Rissoina cylindracea, Ten.-Woods, P.L.S.N.S.W. 1877, p. 266,

non Krynicki, 1837 = 7s?. ischna, Tate, 1899.

Long Bay, Ten.-Woods; Derwent Estuary, W. L. May.



392 CENSUS OF THE MARINE MOLLUSCA OF TASMANIA,

*R. SiMSONi, Tate & May, T.R.S.S.Aust., xxiv., p. 100, 1900.

(PI. xxvi., fig. 76).

Derwent Estuary, W. L. May; also Port Fairy, Vict., Rev. T.

Whan.

*R. Petterdi, Brazier, P.LS.N.S.W., 1895, p. 697. (PI. xxvi.,

fig. 73).

R. pulchella, Petterd, Journ. Conch., 1884, p. 138, non Risso.

N. Coast and isles in Bass Straits, TT^. F. Petterd
! ; Frederick

Henry Bay, W. L. May.

*R. CYCLOSTOMA, Ten.-Woods, P.R.S.Tasm., 1877, p. 152 ; Tryon,

Man. Conch., ix., p. 344, t. 71, f. 8.

Long Bay and Blackman's Bay (types, incl. var. rosea) ; S

Coast, common, W. L. May.

'^R.Vbrconis, Tate, T.R.S.S.Aust., xxiii., p. 233, 1899 (nom.muL).

(PI. xxvii.,fig. 86).

R. badia, Petterd, Journ. Conch., 1884, p. 138.

N. Coast and isles in Bass Straits, W. F. Petterd ! ; Frederick

Henry Bay, TI^. L. May.

^R. HuLLiANA, Tate, Hand List S. Aust. Moll, p. 7, 1893 {num.

mut.}. (PI. xxvi., fig. 62).

R. fasciata, Ten.-Woods, P.R.S.Tasm., 1876, p. 146 ; 1877,

p. 152; non Requien, 1848.

Bass Straits (type); King Island, R. Tate; S. Coast, W. L. May.

*R. Stkangei, Brazier, P.LS.N.S.W., 1894, p. 173, t. 14, f 11;

1895, p. 695.

R. lineata, Petterd, Journ. Conch., 1884, p. 137.

N. Coast (Petterd's type !); Frederick Henry Bay, W. L. May.

R. Bayntoni, Beddome, P.R.S.Tasm., 1883, p. 168.

D'Entrecasteaux Channel i type).

*R. CHEILOSTOMA, ten.-Woods, P.R.S.Tasm., 1877, p. 152; Tryon,

Man. Conch., ix., p. 366, t. 68, f. 31.

Long Bay (type); S. Coast, W. L. May.

*R. Agnewi, Ten.-Woods, P.R.S.Tasm., 1877, p. 152 (PI. xxvi.,

fig. 70).
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R. Layardi, Petterd, Journ. Conch., 1884, p. 138.

Blackman's Bay (type) ; N. Coast (type of R. Layardl !) /

Frederick Henry Bay, W. L. May.

*R. Tenisoni, Tate, T.R.S.S. Aust., xxiii., p. 233, 1899 {nom. muL).

R. australis, Ten.-Woods, P.R.S.Tasm., 1876, p. 146 ; 1877,

p. 51, non Sowerby; Hedley, P.L.S.N.S.W., 1900, p. 505,

pi. XXV., f. 4.

Badger Island (type); King Island, R. Tate; E. and S. Coasts,

very common, W. L. May.

*R. Mari^, Ten.-Woods, P.R.S.Tasm, 1876, p. 147 ; Tryon, Man.

Conch., ix., p. 354, t. 71, f. 9.

King Island (type); Frederick Henry Bay, W. L. May.

^R. rubicunda, Tate & May, T.R.S.S. Aust., xxiv. p. 100, 1900.

Derwent River Estuary, W. L. May.

**R. melanochroma, Tate, T.R.S.S. Aust., xxiii,, 1899, p. 234.

R. melamira, Ten.-Woods, P.R.S.Tasm., 1877, p. 153; Tryon,

Man. Conch., ix., p. 358, t. 7, f. 7, non melanura, C. B, Adams.

Blackman's Bay (type) ; Don Heads, W. F. Petterd ! ; Frederick

Henry Bay, W. L. May; King Island !.

*R. approxima, Petterd, Journ. Conch., 1844, p. 138. (PI. xxvi.,

fig. 69).

Tamar Heads (type!); Frederick Henry and Pirae's Bays, W.

L. May; King Island !.

*R. MIXTA, Tate, T.R.S.S. Aust., xxiii., p. 234, 1899.

R. ochroleuca, Brazier, P.L.S.N.S.W., 1894, p. 174, t. 14, f. 11;

non Brusina, 1869,

N.W. Coast, W. F. Petterd !; D'Entrecasteaux Channel, W. L.

^^'R. Beddomei, Tate, T.R.S.S. Aust., xxiii., p. 239, 1899. (PI. xxvi.,

fig. 64).

R. flamia, Beddome, P.R.S.Tasm., 1883, p. 169; non Jlammea
Dunker,

Blackman's Bay (tj^pe); S. Coast, rare, W. L. May.

27
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*R. Atkinsoni, Ten.-Woods, P.R.S.Tasm., 1877, p. 153 ; Tryon,

Man. Conch., ix., p. 354, t, 71, f. 10.

Long Bay (type); Frederick Henry Bay, W. L. May.

*R. PEREXiGUA, Tate & May, T.R.S.S.Aust., xxiv., p. 100, 1900.

(PI. xxiii.jfig. 5).

Rissoina minutissima, Ten.-Woods, P.R.S.Tasm., 1878, p. 122,

non Rissoa minutissima, Michelin, " Gen. Rissoa."

*R. CONTABULATA, Dunker, Novara Exped., t. 2, f. 20a-6.

Frederick Henry Bay, W. L. May.

*R. UNiLiRATA, Ten.-Woods {Rissoina), P.R.S.Tasm., 1878, p. 123.

(Pl.xxvi.,fig. 79).

Blackman's Bay (type).

*R. PELLUCIDA, Tate & May, T.R.S.S.Aust., xxiv., p. 100, 1900.

(PI. xxiii., fig. 8).

Frederick Henry Bay, W. L. May.

Geuus Rissopsis, Garrett, 1873.

*R. MacCoyi, Ten.-Woods (Rissoa), P.R.S.Tasm., 1877, p. 154;

Hedley, P.L S N.S.W., 1900, p. 505, pi. xxvi., f. 11.

Long Bay and Blackman's Ba}^ (type and co-type^, Derwent

Estuary, W. L. May.

*R. BULiMiNOiDES Tate & May, T.R.S.S.Aust., xxiv., p. 101, 1900.

(PI. xxvi., fig. 75).

•• Frederick Henry Bay (10 fath.), W. L. May.

*R. coNSOBRiNA Tate & May, T.R.S.S.Aust., xxiv., p 101, 1900.

(PI. xxvii., fig. 94).

Frederick Henry Bay, common, W. L. May.

Genus Rissoina, D'Orbigny, 1840.

*R. spiRATA, Sowerby, Genera Shells, 1820-24, t. 208, f. 2

;

Schwartz, Rissoiden, f. 69.

King Island, R. Tate; S. and E. Coasts, W. L. May.

R. Gertrudis, Ten.-Woods, P.R.S.Tasm., 1876, p. 146; Tryon,

Man. Conch., ix., p. 372, t. 55, f. 39.

King Island (type).
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•^R. NivEA, A.Adams, P.Z.S., 1851, p. 265; Schwartz, Rissoiden,

f. 10, 1860.

Common (Census).

*R. VARiEGATA, Angas, P.Z.S., 1867, p. 113, t. 13, f. 19.

Loc. 1 (Census); King Island, R. Tate; Frederick Henry Bay,

W. L. May.

*R. Hedleyi, Tate, T.R.S.S.Aust., xxiii., 1899, p. 241, t. 7, f. 8.

W. L. May.

R. EFFICATA, Brazier, RL.S.N.S.W., i., p. 366.

^R. seinisculpta, Tate, loc. cit., p. 241, t. 7, f. 10.

Loc. 1 (type).

*R. FLEXUOSA, Gould, Otia, p. 144; Reeve, Conch. Icon., f. 97.

R. turricula, Angas, P.Z.S., 1867, t. 13, f. 20.

Common (Census); Frederick Henry Bay, W. L. May.

R. ciNCTA, Angas, P.Z.S., 1867, p. 114, t. 13, f. 22.

Rare (Census).

*R. ELEGANTULA, Angas, P.Z.S., 1880, p, 417, t. 40, f. 10.

Port Esperance, rare, W. L. May.

Family ASSIMINEID.E.

Genus Assiminea, Fleming, 1828.

A. BiciNCTA, Petterd, P.R.S.Tasm., 1889, p. 77, t. 2, £.4.

Mouth of River Don (type).

A. Tasmanica, Ten.-Woods, P.R.S.Tasm., 1876, p. 79 ; Petterd,

loc. cit., t. 2, f . 2.

Rissoa Sie7ince, Ten.-Woods, P.R.S.Tasm., 1877, p. 153.

Sorell (type of A. Tasmanica); N. Coast \^type of R. Siennce).

A. AUSTRALis, Tate in Petterd, op. cit., t. 3, f. 10.

Kelso, near mouth of River Tamar.

*A. Brazieri, Ten.-Woods (A'^ssoa), P.R.S.Tasm., 1876, p. 146.

Rissoa Brazieri, Tryon, Man. Conch., ix., p. 335, t. 71, f. 97.

Bruni Island (type); S. Coast, very common, W. L. May.
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Family NERITID.E.

Genus Nerita, Lamarck, apud Adanson, 1757.

^K melanotragus, E. A. Smith, Alert Exped., p. 69, 1884.

N. atrata, Reeve, Conch. Icon., f. 16, non Chemnitz.

N. Coast (Census); King Island, E. Tate; general, but rare in

the South, W. L. May.

Family CYCLOSTREMATID.E.

Genus Cyclostrema, Marryatt, 1818.

*C. HARRIETT.E, Petterd, Journ. Conch., 1884, p. 141 ; Tate,

T.R.S.S.Aust., xxiii., p 215. (PI. xxv., figs. 46, 47, 48).

KW. Coast (type !\

*C. Johnstoni, Beddome, P.R.S.Tasm., 1883, p 168; Tate,

T.R.S.S.Aust., xxiii., p. 215, t. 7, i.la-h, 1899

Brown's River (type !); Frederick Henry Bay, W. L. May.

*C. CHAROPA, Tate, loc. cit., t. 7, f. '2a-c

C. micra, Petterd, Journ. Conch., 1884, p. 139, non Ten. -Woods,

1877.

N. Coast and isles in Bass Straits, W. F. Petterd !
.• Frederick

Henry Bay, W. L. May,

*C. inscriptum, Tate, T.R.S.S.Aust., xxiii., p. 216, t. 7, figs. 3a-6.

Frederick Henry Bay, W. L. May.

*0. contabulatum, Tate, loc. cit., p. 222, t. 7, f. 6.

Frederick Henry Bay, W. L. May.

*C. Mayii, Tate, loc. cit., p. 218, t. 6, f. 4a-c.

Frederick Henry Bay (type).

*C. Angeli, Ten.-Woods {Rissoa% P.R.S.Tasm., 1877, p. 153;

1878, p. 122; Tate, loc. cit., p. 218; Hedley, P.L.S.N.S.W.,

1900, p. 503, pi. XXV., f. 14.

Blackman's Bay (type); Frederick Henry Bay and D'Entrecas-

teaux Channel, W. L. May.

*C. crebresculptum, Tate, loc. cit., p. 219, t. 7, f. 5.

Rissoa Angeli, Tryon, Man. Conch., x., p. 358, t. 71, f. 11, non

Ten.-Woods.

D'Entrecasteaux Channel (type\
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*C. AUSTRALE, Aiigas {Cirsonella), P.Z.S , 1877, p. 38, t.

C. (Tahiola) australe, Tate, op. cit., p. 219. (Text fig. 8).

*C. Weldii, Ten-Woods, P.R.S.Tasm.,

1877, p. 147.

*C. Susonis, Ten. -Woods, loc. cit., p. 147.

Long Bay (C. Weldii) ; N. Coast and

Blackman's Bay, {C . Susonis); Frede-

rick Henry Bay and D'Entrecasteaux

Channel, W. L. May.

*C. PORCELLANUM, Tate ct May, T.R.S.S.

Aust., xxiv., p. 101, 1900. (PI. xxvii.,

fig. 93).

Frederick Henry Bay, W. L. May.

*C. MICRON, Ten.-Woods, P.R.S.Tasm.,

1877, p. 147; Tryon, Man. Conch., x.,

p. 95, t. 33, f. 13. (PI. xxvii., fig. 91).

Long Bay (type); D'Entrecasteaux Channel, W. L. May.

5, f. 16.

Fig. 8.

C. australe. var. loeldi.

*C. 1 Brunniense,

Fig. 9

—

C. brunniense.

Beddome, P.R.S.Tasm., 1883, p. 168.

(Text fig. 9).

Cloudy Bay (type) ; D'Entrecasteaux

Channel, IV. L. May.

Genus L o d d e r i a, Tate, 1899.

^L. Lodder^, Petterd (Liotia), Journ.

Conch., 1884, p. 135; Hedley, P.L.S.

N.S.W., 1899, p. 802, woodcuts.

L. Lodderce, Tate, T.R.S.S. Aust., xxiii.,

p. 222.

Leven Heads (type).

L. MINIMA, Ten.-Woods (Lioiia), P.R.S.

Vict., 1877, p. 58; Petterd, Journ.

Conch , ii. p. 88.

Lodderia miaima, Hedley, P.L.S.N.S.W.,

XXV., p. 94, t.3, f.1-3, 1900.

Long Bay, W. F. Pp.tterd.
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Genus Pseudoliotia, Tate, 1898.

^P. MiCANS !, A. Adams {Cyclostrema), P.Z.S., 1850; Sowerby,

Thes. Conch., t. 255, f. 7 and 27.

Pseudoliotia micans, Tate, T.R.S.S. Aust., xxii., p. 239.

Liotia Angasi !, Crosse, Journ. de Conch., 1864, t. 13, f. 4.

Moderately plentiful at Pittwater (Census); D'Entrecasteaux

Channel, W. L. May,

Family LIOTIID.E.

Genus Liotia, Gray, 1842.

*L. australis, Kiener (Delphinula), Iconog., t. 14, f. 7; Reeve,

Mon. DeljMnula, f. 20, 1843.

Rare (Census); N. Coast only, W. L. May.

*L ANNULATA, Ten.-Woods, P.R.S.Tasm., 1878, p. 121 ; Tryon,

Man. Conch., x., p. Ill, t. 36, f. 20.

Blackman's BayCtype); Frederick Henry Bay and D'Entrecas-

teaux Channel, W. L. May.

*L. COMPACTA, Petterd, Journ. Conch., iv., 1884, p. 135

Leven Heads (type !).

*L. Tasmanica, Ten.-Woods, P.R.S.Tasm., 1876, p. 153 ; Hedley,

P.L.S.N.S.W., 1895, p. 465, woodcuts.

L. incerta, Ten.-Woods, loc. cit., 1877, p. 148 (immature).

Long Bay (type).

^L. subquadrata. Ten -Woods, P.R.S.Tasm., 1878, p. 236; Tate,

T.R.S.S.Aust, xxiii., 1899, p. 237, (PI. xxv., figs. 39, 40).

1 Cyclostrerna iinmaculata, Ten.-Woods, op. cit., 1877, p. 148

(very immature).

Long Bay and Blackman's Bay, Teyi - Woods; E. and S. Coasts,

W. L. May.

*L. DENSiLiNEATA, Tate, T.R.S.S. Aust., xxiii., 1899, p. 228.

(PL XXV.. fig. 59).

Off Pilot Station in D'Entrecasteaux Channel (type).
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Family TURBINIDx^.

Genus Piiasianella, Lamarck, 1 804.

*P, AUSTRALis, Gmelin.

P. tritonis, Chemnitz.

P. hulimoides, Lamarck, 1822.

P. venusta, Reeve, Conch. Icon., f. 2.

P. piolchella, Ten.-Woods, P.R.S.Tasm., 1877, p. 141 = P. deli-

catula, Ten.-Woods, 1878 = P. australis (juvenile).

Maria Island (type of P. hidimoides)-. common (Census).

^P. VENTRicosA, Quoy & Gaimard, Voy. Astrolabe, ii., p. 237,

t. 59, f. 8-9.

P. sanguinea, P. zebra, P. venosa, P. reticulata, all of Reeve,

Conch. Icon., t. 3, are mere colour varieties.

King Island ! and Bass Straits (Census); N. Coast only, W. L.

May.

P. VARiEGATA, Lamarck, 1822; Delessert, t. 37, f. 10.

P. Angasi, Crosse, Journ. de Conch., 1864, p. 344, t. 13, f. 5.

Rare (Census).

*P. ROSEA, Angas, P.Z.S., 1867, p. 114, t. 13, f. 24.

King Island, R. Tate; islands of Bass Straits and Blackman's

Bay (Census); E. Coast, W. L. May; King Island !.

Genus Turbo, Linne, 1758..

Subgenus Marmorostoma, Gray.

*T. UNDULATUS, C'hemnitz, Conch. Cab.; Reeve, Conch. Icon,,f. 3.

T. Simsoni, Ten.-Woods, P.R.S.Tasm., 1877, p. 141 (juvenile).

Van Dieman's Land and New Holland (Chemnitz); common
(Census); King Island !.

*T. Gruneri, Philippi, Conch. Cab., ed. ii., p. 52, t. 12, f. 7.

T. circularis. Reeve, Conch. Icon., f. 46, 1848.

King Island (Census); Flinders Island, R. M. Johnston !.

Subgenus Ninella, Gray.

T. STAMiNEUS, Martyn, Univ. Conch., t. 71, 1784.

T. lamellosus, Reeve, Conch. Icon., f. 26.

N. Coast (Census).
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Genus Astra lium, Link, 1807.

*A. fimbriatum, Lamarck (Trochus).

Carinidea Jimbriata, Swainson, P.R.S.Tasm., iii., for 1854,

p. 39, t. 6, f. 3-4.

Turho squamife.rus, Koch, in Philippi's Abbild., i., 1844, p. 138,

t. 4, f. 9.

Loc. 1 (Census); Circular Head, W. L. May.

*A. aureum, Jonas {Trochus) in Philippi's Abbild., ii., p. 26, 1844,

t. 6, £. 2.

Carinidea granulata^ Swainson, P.R.S.Tasm., for 1854, p. 40,

t. 6, f. 5-6.

G. Tasmanica, Ten.-Woods, P.R.S.Tasm., 1877, p. 142 =

aureum, jun.

Common (Census); general, W. L. May; King Island, R. Tate.

Genus Collonia, Gray, 1852.

*C. ROSEA, Ten.-Woods {Monilea}, P.R.S.Tasm., 1876, p. 154.

Collonia ? roseopunctata, Angas, P.Z.S., 1880, p. 417, t. 50, f. 8.

Tasmania (type of C. rosea).

*C. JosEPHi, Ten-Woods {Cyclostrema), P.R.S.Tasm., 1877,

p. 147; Tryon, Man. Conch., x., t. 33, f. 9. (Text fig. 10.)

Blackman's Bay (type).

Fatnily TROCHID^.

Genus Clanculus, Montfort, 1810.

^C. anus, Philippi (7rocAws), Z. f. Mai., 1848;

Conch. Cab., p. 266, t. 39, f. 7.

North only (C gibbosus, Census); E. and S.

Coasts, W. L. May.

Fig. 10-C. JompU.
*Q^LOYSii, Ten.-Woods, P.R.S.Tasm., 1876,

p. 155; Tryon, Man. Conch., xi., p. 50, t. 14, f. 20-23.

S. Coast, W. L. May; King Island !.

Var. Raphaeli, Ten.-Woods., op. cit , 1877, p. 144.

George Bay and Long Bay, Ten.- Woods; Frederick Henry Bay,

W. L. May.
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*C. DuNKERi, Koch {Trochus), Abbild., i., p. 67, t. 2, f. 5, 1»43.

C. rubens, Angas, 1865; Ten.-Woods, 1878.

Bass Straits, rare (Census).

*0. LiMBATUS, Quoy & Gaimard {Trochus), Voy. Astrolabe, p. 245,

t. 63, f. 1-6.

G, variegatus, Angas, 1865; Ten.-Woods, 1878.

King Island, A*. Tate; very common (Census).

^C. Maugeri, Wood {^Trochus), Index Test. Suppl., p. 220, t. 5,

f. 27, 1828; Fischer, Coq. Viv., t. 72, f. 1.

Rare in Tasmania (Census); King Island, W. F. Petterd !.

*C. Philomen^, Ten.-Woods, P.R.S.Tasm., 1876, p. 155.

(PI. xxiii., fig. 12).

One example. Ten.- Woods; Derwent Estuary, W. L. May.

*C. PLEBEius, Philippi, Conch. Cab., 1851, p. 326, t. 46, f. 10.

C. Augeli, C. Dominicana, Ten.-Woods, P.R.S.Tasm, 1877,

p. 144.

Gihhula mtdticarinata, Ten.-Woods, op. cit., 1877, p. 142.

General, W. L. lA.ay; King Island, R. Tate.

*C. UNDATUS, Lamarck {Trochus), Encyc. Method., t. 447, f. 3;

Fischer, Coq. Yiv., t. 56, f. 2.

Common (Census); E. and S. Coasts, W. L. May.

*C. Yatesi, Crosse, Journ. de Conch., 1863, p. 379, t. 13, f. 1.

Bass Straits and N.E. Coast (Census); also, A. Simso7i !.

Genus Phasianotrochus, Fischer, 1885.

Elenchus, H. &, A. Adams, 1854, non Swainson, 1840.

P. EXiMius, Perry {Bulimus), Conchology, 1811, pi. 30, f. 2.

*P. badius, Wood (Trochus), Index Test., 1818, and Suppl. t. 6,

f. 46.

T. lineatus, Lamarck; T. roseus, Lamarck; T.fulmineus, Kiener.

King Island, H. Tate; common (Census).

*P. BELLULUS, Dunker {Trochus), Philippi, Abbild., t. 7, f. 6.

Bass Straits (Census); George's Bay, Aug. Simson !.
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*P. IRISODONTES, Quoy & Gaimard (Trochics), Voy. Astrolabe, ii.,

p. 246, t. 63, f. 7-12.

T. Schrayei'i, Philippi; T. nitidulus, Philippi.

Common (Census; type of 2\ Sckrayeri).

P. APiciNUS, 'M.QnkQ {Monodonta); Philippi, Conch. Cab., t.23, f.5.

Bass Straits, W. F. BetterJ.

Genus Cantharidus, Montfort, 1810.

C. Lehmanni, Menke(7^?'oc/iits), 1843; Philippi, Abbild. Conch.,

ii., t. 7, f. 2, p. 37.

Thalotia Ramhuri, Crosse; Thalotla jncta^Ten.-y^oodii, 1878.

JS". Coast, rare (Census).

C. PQLCHKRRiMUS, Wood (Trochus), Index Test.; Philippi,

Abbild., ii., p. 37, t. 7, f. 1.

Thalotia Marice, Ten.-Woods, P.R.S.Vict., 1877, p. 58.

N. Coast, rare (Census).

*C. Allporti, Ten.-Woods (Zizyphinus), F.R.S.Tasm., 1876,

p. 155; Tryon, Man. Conch., p. 351, t. QQ, f. 22.

Islands in Bass Straits (Census); Frederick Henry Bay, W. L.

May.

*C. Baudini, Fischer {Trochus), 1878 ; Coq. Viv., p. 356, t. 110,

f.5.

Z.fragum, Ten.-Woods, 1878, non Philippi.

Islands in Bass Straits, rare (Census) ; King Island (type !) ;

Frederick Henry Bay, W. L. May.

Genus Thalotia, Gray, 1848.

^T. CONICA, Gray {Monodonta) in King's Voy., Appx., ii., p. 479,

1827; Trochus conicus, Philippi, Conch. Cab., 1849, t. 23, f.l.

T. dubia, Ten.-Woods, P.R.S.Vict., 1877, p. 59.

Bass Straits and N.E. Coast ( Census j; Circular Head, W. L.

May.

The type of 2\ duhia from Clark Island in Nat. Mus. Melbourne

is a deformed T. conica (teste J. H. Gatliff).
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Genus Calliostoma, Swainson, 1840.

ZizT/phinus, Gray, 1840.

*C. Meyeri, Vhilippi (Trochus), Zeit. f. Mai., 1848, p. 101; Conch.

Cab., t. 41, f. 4, 1849.

Z. armillatus, Kiener, Reeve, &c., non Wood.

Z. euglyptus, Adams, P.Z.S., 1854.

Type of Z. PAiglyi)tus; rather common (Census).

*C. Legrandi, Ten.-Woods, P.R.S.Tasm., 1876, p. 154; Tryon,

Man. Conch., xi., t. 66, f. 23.

Chappell Island, Bass Straits (type) ; Frederick Henry Bay,

W. L. May.

*C. INCERTUM, Reeve {Zizyphinua), Conch. Icon., f. 28.

Tasmania (type); Frederick Henry Bay, W. L. May.

*C. NOBiLis, Philippi {Trochus), Conch. Cab., t. 38, f. 11, 1849.

King Island, IF. F. Petterd !, J. H. Gatlif.

Subgenus Astele, Swainson, 1855.

Eutrochus, A. Adams, 1863.

*A. SUBCARINATUM, Swainson, P.R.S.Tasm. for 1854, p. 36, t. 6,

f. 1-2, 1855.

JEutrochus perspectivus, A. Adams, P.Z.S., 1863, p. 506 = -fi".

Adamsi, Pilsbry, Man. Conch., xi., p. 402.

Types of all are Tasmanian; E. Coast (Census); Marion Bay,

not uncommon, W. L. May.

Genus Minos, Hutton, 1884.

The author founded this genus on the Tasmanian shell Foss-

arina Petterdi; he placed it in the Family Stomatiidce, but the

"horny multispiral operculum, the dentition resembling

Cantharidits," and the porcellanous, somewhat iridescent,

interior induce us to place it in the vicinity of Gibhula.

*M. Petterdi, Crosse {Fosmrina), Journ. de Conch., 1870, p. 303;

1871, t. 12, f. 1.

Minos Petterdi, Hutton, P.L.S.N.S.W., 1884, p. 369.
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Fossarina Simsoni, Ten.-Woods, P.R.S.Tasm., 1876, p. 149 (a

large form up to 8 mm. diam.).

Hobart (type of M. Petterdi) ; Long Bay, Bruni Island {F.

Simsoni); E. and S. Coasts, very local, W. L. May.

Genus G i b b u l a, Risso, 1826.

*G. Legrandi, Petterd {Fossarina), Journ. Conch., 1879, p. 104.

(PI. xxiv.,figs. 21,22).

Circular Head and King Island, W. F. Fetterd ! ; Frederick

Henry Bay.

*G. piCTURATA, Adams & Angas, P.Z.S., 1864, p. 36.

Trochus picturatus, Fischer, Coq. Viv., t. 90, f. 2.

Gibbula sulcosa, Ten.-Woods, 1878, non Adams.

Rare (Census; Hobart Mus. !).

^G. Coxi, Angas, P.Z.S., 1867, p. 115, t. 13, f. 26.

Rare (Census); Derwent Estuary, W. L. May.

^G. TiBERiANA, Crosse {Trochus), Journ. de Conch., 1863, p. 381,

t. 13, f. 2.

Cantharidus decoratus, Adams & Angas, P.Z.S., 1864, p. 37.

^'Gihbida aurea, Ten.-Woods, P.R.S.Tasm., 1876, p. 155.

•^Thalotia tessellata, Ten.-Woods, P.R.S.Vict., 1877, p. 58.

Trochus (Gihhida) stualtata, Fischer, Journ. de Conch., 1879,

p. 22.

King Island ! (type of G. aurea); S. and E. Coasts, W. L. May.

*G. Tasmanica, Petterd, Journ. Conch., ii., 1879; Tryon, Man.

Conch., xi., p. 236, t. 40, f. 20.

Brown River (type !); Frederick Henry Bay, W. L. May.

^G. dolorosa, Ten.-Woods, P.R.S.Tasm., 187 7, p. 143. (PI. xxiv.,

fig. 31.)

Bass Straits (type).

Genus M o n i l e a, Swainson, 1840.

*M. Preissiana, Philippi {Trochus), Conch. Cab., 1848, t. 28, f. 3.

Gihhida porcelUna, A. Adams, P.Z.S., 1854, p. 40.

Gihhula Weldii, Ten.-Woods, P.R.S.Tasm., 1877, p. 143.

Bass Straits (type of G. Weldii !).

*M. viTiLiGENEA, Menke {Trochus); Philippi, Conch. Cab., 1848,

t. 28, f. 2.
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Margarita ^Tasma/i/cr^, Ten.-Woods, P.R.S.Tasm., 1877, p. 143.

Minolia Tasmanica, Tryon, Man. Conch., xi., p.263, t.61, f.38-40.

Bass Straits and Long Bay, I'en.- Woods: N. and S. Coasts, W.

L. May.
Genus Minolia, A. Adams, 1860.

*M. prodicta, Fischer, Mon. Trochidfs, p. 395, t. 118, f. 1.

Derwent River Estuary, W. L. May.

Genus Monodonta, Lamarck, 1799.

Subgenus Trochocochlea, H. & A. Adams, apud Klein, 1753.

*T. CONSTRICTA, Lamarck {Monodonta), 1822.

Trochus constrictus, Quoy& Gaimard, Voy. Astrolabe, t. QQ, f. 27.

Tasmania (type); common (Census).

Var. taeniata, Quoy & Gaimard, t. 63, f. 15-17,

Trochus zebra, Philippi, Conch. Cab., t. 26, f. 24.

T. multicarinatus, Chemnitz; T. porcata, Adams.

Common (Census).

*T. AUSTRALIS, Chemnitz {Monodonta); Lamarck.

T. concameratus, Wood, Index Test. Suppl., t. 6, f. 35.

T. striolatus, Quoy & Gaimard, Voy. Astrolabe, t. 63, f. 18-22.

King Island, E. Tate; (Census).

*T. MELANOLOMA, Menke {Monodonta), 1843; Philippi, Abbild.,

ii., t. 5, f. 2, p. 188, 1845.

N. Coast, W. F. Petterd !.

Subgenus Diloma, Philippi, 1845.

*D. ODONTis, Gray {Trochus), Wood, Index Test. Suppl., t. 6,

f. 37; Philippi, Conch. Cab., 1849, t. 24, f. 17.

Gihhula tesserula, Ten.-Woods, P.R.S.Vict., xvii., 1881, p. 81,

t. 1, f. 5 (very young D. orlontis).

Common (Census); King Island, R. Tate; S. Coast, common,
W. L. May.

*D. Adelaide, Philippi {Trochus), Conch. Cab., 1849, t. 24, f. 1.

(PI. xxiv., fig. 31).

D. australis, Ten.-Woods, P.R.S.Tasm., 1877, p. 145.
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Gibhula depressa, Ten.-Woods, RR.S.Tasm., 1876, p. 154
;

Tryon, Man. Conch., xi., t. 40, f. 36-37 (is the young).

Adventure Bay [G. depressa, common); N. Coast (D. australis,

Ten.-Woods); Frederick Henry Ba}^, W. L. May.

Genus Bankivia, Beck, 1848.

*B. FASCIATA, Menke {Phasianella).

B. varians, Philippi, Conch. Cab., t. 5, f. 1-5.

Var. B. 7najor, A. Adams, P.Z.S., 1851, p. 171.

Very common (Census; type of B. niajoi-).

Genus Euchelus, Philippi, 1847.

*E. BACCATUS, Menke (Monodonta), 1843; Philippi, Conch. Cab.,

t. 27, f. 13.

N. and E. Coasts, not found in the south, W. L. May; King

Island !.

*E. scABRiuscuLUS, Angas, P.Z.S., 1867, p. 215.

Trochus scabriusGulus, Fischer, Coq. Viv., 1880, t. 14, f. 2.

E. Tasmanicus, Ten.-Woods, P.R.S.Tasm., 1876, p. 152.

Long Bay (type of B. Tasmanicus); Frederick Henry Bay and

D'Entrecasteaux Channel, W. L. May; King Island !.

Family STOMATIID^.

Genus Stomatella, Lamarck, 1 809.

S. IMBRICATA, Lamarck; Deshayes, Encyc. Method., t. 450,f. 2
;

Sowerby, Thes. Conch., ii., p. 833, t. 174, f. 1.

^ Bass Straits, rare (Census); King Island !.

Genus G e n a. Gray, 1840.

*G. NIGRA, Quoy tfe Gaimard [Stomatella), Voy, Astrolabe, t. 66

bis, f. 13-16.

G. strigosa, Angas, 1867; Ten.-Woods, 1878.

Bass Straits, rare (Census); Frederick Henry Bay, very rare,

W. L. May.
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Family HALIOTID.E.

Genus Haliotis, Linne, 1758.

*H. ALBICANS, Quoy & Gaimard, Voy. Astrolabe, t. 68, f. 1-2.

H. glabra [Swainson], Ten.-Woods, non Chemnitz.

N. Coast (Census).

*H. NAEVOSA, Martyn, Univ. Conch., t. 11, f . 3 ; Philippi,

Abbild., i., t. 2-3; Reeve, Conch. Icon., f. 27.

Common (Census); E. and S. Coasts, W. L. May; King Island !.

*H. Emm^, Gray in Reeve, Conch. Icon., f. 29, 1846.

Somewhat common (Census); Circular Head, W. L. May.

Family PLEUROTOMARIID^.

Genus S c h i s m o p e, Jeffreys, 1856.

*S. Atkinsoni, Ten.-Woods {Scissurella), P.R.S.Tasm., 1877,

p. 149.

Schisniope Atkinsoni, Ten.-Woods, 0/9. cit., 1878.

S. carinata, Watson, Challenger Exped., p. 119, t. 8, f. 6, 1886.

Blackman's Bay (type); Frederick Henry Bay and D'Entre-

casteaux Channel, W. Z. 3Iay.

*S. Beddomei, Petterd, Journ. Conch, 1884, p. 139. (PI. xxiv.,fig. 24).

N. Coast (type !).

*S. PULCHRA, Petterd, op. ciL, p. 139; Hedley, P.L.S.N.S.W., xxv.,

p. 726, f. 25.

N. W. Coast (type !); D'Entrecasteaux Channel, rare, W. L. May.

*S. Tasmanica, Petterd, op. cit., 1879, p. 104. (PI. xxiv., fig. 23).

Blackman's Bay (type !).

Family lANTHINID^E.

Genus Ianthina, Lamarck, 1799.

*I. communis, Lamarck, An. s. Vert.", ix., p. 4; Reeve, Conch.

Icon., f. 5, 1858.

E. Coast (Census); also, S. Coast occasionally, IF. L. May.

*I. EXIGUA, Lamarck, op. cit., p. 5; Reeve, Conch. Icon., f. 21.

E. Coast (Census); rare, W. L. May.
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Family FISSURELLID^.

Genus Fissurella, Bruguiere, 1 789.

Subgenus Lucapinella, Pilsbry, 1890.

*F. NiGRiTA, Sowerby, RZ.S., 1834, p. 127; Thes. Conch., iii.,

t. 8, f. 196.

N. Coast and Blackman's F>ay (Census); E. Coast, rare, W. L.

May; King Island !.

F. crucis, Beddome, P.R.S.Tasm., 1883, p. 169. (Text fig. 11.)

Tamar River (type of cruets^.

Subgenus Megatebennus, Pilsbry, 1890.

^F. scuTELLA, Sowerby, Conch.Illus., f. 34;

F. irapezina, Sowerby, P.Z.S., 1834;

F. Tasmanipmsis, Bonnet, Rev. et

Mag. de Zool., 1864, t. 6, f. 5.

Type of F. Tasmaniensis ; Tasmania

(Census); E. and S. Coasts, common,

W. L. May.

Subgenus Macrochisma, Swainson, 1840.

*F. Tasmania, Sowerby, Thes. Conch.^

p. 206, f. 223.

M. Tasmanica, Ten.-Woods, P.R.S.Tasm., 1876, p. 157.

M. WeMii, et var. 7'oseoradiata, Ten.-Woods, op. cit., 1877, p. 156;

Tryon, Man. Conch., xii., t. 59, f. 33-35.

Common (Census); King Island, B. Tate; Frederick Henry

Bay, rare, W. L. May.

Genus Fissurellidea, D'Orbigny, 1839.

^F. CONCATENATA, Crosse &L Fischer {Fissurella), Journ. de Conch.,

1864, p. 348; 1865, p. 41, t. 3, f. 1-3.

Long Bay; N.W. Coast, George Town (Census); King Island,

R. Tate; Frederick Henry Bay, rare, W. L. May.

Fig. 1\—F. cruets
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Genus Fissuridea, Swainson, 1840.

Gapiluna, Gray, 1840; Glyphis, Carpenter, 1856.

*F. LiNEATA, Sowerby (Fissitrella), Conch. Illust.; Thes. Conch.,

iii., t. 241, f. 134-135.

F. australis [Krauss], Ten.-Woods, 1878.

Rare, E. Coast (Census); Hobart Mus. !.

Genus Emarginula, Lamarck, 1801.

*E, CANDIDA, A. Adams, P.Z.S., 1851; Reeve, Conch. Icon., f. 45.

(Coll. Rev. T. Hull !); King Island, R. Tate; N. and S. Coasts,

uncommon, W. L. May.

^E. DiLECTA, A. Adams, P.Z.S., 1851, p. 85; Reeve, Conch. Icon.,

f.23.

W. L. May; King Island !.

Genus Subemarginula, Blainville, 1825.

^S. australis, Q. &l G. {Emarginula), Voy. Astrol., t. 68, f. 11-12.

E. Tasmanice, Sowerby, Thes. Conch., f. 72.

E. emarginata, Ten.-Woods, 1878, non Blainville.

Type of E. Tasmanice; common (Census).

*S. RUGOSA, Q. & G. {Emarginula), op. cit., t. 68, f. 17-18.

King Island, R. Tate; N., E., and S. Coasts, common, W. L.

May; not common (Census).

Subgenus Tugalia, Gray, 1844.

*T. PARMOPHOROiDEA, Q. & G. {Emarginula), op. cit., t. 68, f. 15-16.

T. australis,Ten.-Woods, P.R.S.Tasm.^ 1878 = T.ossea, Sowerby,

non Gould.

T. Tasmanica, Ten.-Woods, P.R.S.Tasm., 1877, p. 156 (is a

senile example).

Somewhat common (Census).

28
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Genus Scutum, Montfort, 1810.

Parmophorus, Blainville, 1817.

*S. ANATINUM, Donovan.

P. elongatus, Blainv.; P. australis, Lamarck, 1822; P. convexus,

Q. & G., op. cit., t. 69, f. 1-17.

Somewhat common (Census); Frederick Henry and Storm

Bays, W. L. Mat/.

Genus Puncturella, Lowe, 1827.

Cenwria auct.

*P. Harrissoni, Beddome, P.R.S.Tasm., 1883, p. 168.

P. Henniana, Brazier, P.L.S.N.S.W., 1894, p. 177, t. 14, f. 14.

Brown's River and Bruni Island, Beddome; Frederick Henry
Bay and D'Entrecasteaux Channel, W. L. May; also, Sydney,

J. Brazier, and Victoria, R. Tate.

Genus Z i d o r a, A. Adams, 1860.

Legrandia, Beddome, 1883.

*Z. Tasmanica, Beddome, P.R.S.Tasm., 1883 p. 169. (Pl.xxiv.,

figs. 25, 26).

Zidora Legrandi, Tate, T.R.S.S.Aust., xviii., p. 118, 1894.

Kelso Bay, Tamar River (type).

Z. LoDDER^, Tate (fe May, T.R.S.S.Aust., xxiv., p. 101, 1900.

Z. Tasmanica, Hedley, P.L.S.N.S.W., xxv., 1900, p. 93, 3 wdcts.

(Coll. Miss Lodder).

Family PATELLID^.

Genus Patella, Linn6, 1758.

*P. STELL^FORMis, Reeve, Conch. Icon., f. 48.

*Var. Acm(Ba alha, Ten.-Woods, P.R.S.Tasm., 1877, p. 155 ;

Tryon, Man. Conch., xii., p. 54, t. 42, f. 76-78.

^P. Chapmani, Ten.-Woods, op. cit., 1876, p. 157.

N. Coast (type of A. alba).

*P. ACULEATA, Reeve, Conch. Icon., t. 32, f. 90.

King Island ; Derwent Estuary, H. Tate ; Recherche Bay

(Census).
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*P. usTULATA, Reeve, Conch. Icon., f. 88.

P. Tasmanica, Ten. -Woods, P R.S.Tasm., 1876, p. 157.

Common (Census); Recherche Bcay (type of P. Tasmanica);

Frederick Henry Bay, W, L. May.

Genus Helcioniscus, Dall, 1871.

*H. TRAMOSERicus, Martyn (Patdla), Univ. Conch., i., t. 16;

Reeve, Mon. Patella., f. 27.

P. limhata, Philippi, Abbild. Conch., iii., 1849, t. 3, f. 2.

P. Diemeiiensis, Philippi, Z.f.Mal., 1848, p. 162.

King Island, R. Tate; common (^Census); Hobart (type of P.

Diemenensis).

Genus N a cell a, Schumacher, 1817.

*N. Tasmanica, Tate & May, T.R.S.S.Aust., xxiv., p. 102, 1900.

(PI. xxvii., figs 89-90).

y. parva, var. Tasmanica, Pilsbry, "Nautilus," 1895, p. 128.

Frederick Henry Bay, W. L. May.

Family ACM^ID^.

Genus Acm^a, Eschscholtz, 1828.

Patelloidea, Quoy & Gaimard, 1833; Lottia, Gray, 1833.

*A. SACCARHINA, Linnc; Reeve, Conch. Icon., f. 72.

P. stellaris, Q. & G., Voy. Astrolabe, iii., t. 71, f. 1-4.

King Island, R. Tate; E. Coast, W. L. May.

*A. cosTATA, Sowerby {Lottia?), Moll. Beechey's Voy., t. 39, f. 2,

1829.

Patella alticostata, Angas, P.Z.S., 1865, p. 56, t. 2, f. 11.

P. costata [Sow.] Angas, P.Z.S., 1867, p. 221.

AcrrKEa costata, Ten.-Woods, P. R.S.Tasm., 1877, p. 50.

Common (Census); on S. and E. Coasts, W. L. May.

*A. CRUCIATA, Linne sp.; Tryon, Man. Conch., xiii., p. 169, t. 73,

f. 95.

Patelloidea Jiammea, Q. k G., Voy. Astrolabe, t. 71, f. 15-24.

Acmcea crucisy Ten.-Woods, P.R.S.Tasm., 1877, p. 52; 1878,

p. 53; Tryon, Man. Conch., xiii., p. 58, t. 37, f. 17-18.

Loc. ? (Census); King Island, R. Tate.
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*A. cOxVOiDEA, Q. & G. {Patelloidea), Voy. Astrolabe, t. 71, f. 5-7,

1833.

Patella calamus, Crosse & Fischer, Journ. de Conch., 1864,

p. 348; 1865, t. 3, f. 7-8, p. 42.

Common, S. and E. Coasts (Census); King Island !.

*A. SEPTiFORMis, Q. & G. {Patelloidea), op. ciL, t. 71, f. 43-44.

A. Petterdi, Ten.-Woods, P.R.S.Tasm., 1877, p. 155, is a senile

form.

Somewhat common (Census); King Island, B. Tate; Frederick

Henry Bay, W. L. May.

*A. CANTHARUS, Reevo, Mon. Patella, t. 4, f. 131.

Loc. % (Census); Frederick Henry Bay, W. L. May.

*A. Gealei, Angas {Patella), P.Z.S., 1865, p. 87.

Patella Jacksoniensis, Reeve, Conch. Icon., f. 27, non Lesson,

1830.

Frederick Henry Bay, W. L. May.

*A. MARMORATA, Ten.-Woods, P.R.S.Tasm., 1876, p. 24; Tryon,

Man. Conch., xiii., p. 52, t. 42, f. 66-68.

Subclass POLYPLACOPHORA.

Family LEPIDOPLEURID^.

Genus Lepidopleurus, Risso, 1826.

L. INQUINATUS, Reeve, Conch. Icon., Chiton, f. 154, 1847.

L. liratus, Ad. & Ang., 1864; Ten.-Woods, Census, 1878.

Type of L. inquinatus (Brit. Mus.).

*L. Matthewsi, Pilsbry, "Nautilus," 1894, p. 120.

Near Devonport, W. L. May.

Family liSCHNOCHITONlD^.

Genus Callochiton, Gray, 1847.

*C. inornatus, Ten.-Woods {Chiton), P.R.S.Yict., xvii., 1881,

p. 82, t. —, f. 8-9.

Stenochiton lohatus, Pilsbry, Man. Conch., xiv., p. 53, t. 8,

f. 83-85.

Tasmania (type); Brit. Mus. (Pilsbry); N. Coast, W. L. May.
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Genus Ischnochiton, Gray, 1847.

I. CRispus, Reeve, Conch. Icon., Chiton^ f. 120.

/. Haddoni, Pilsbry, 1894; Chiton longicymba, Sowb.

Common, S. and E. Coasts, very variable in colour, W. L. May.

I. fruticosus, Gould, "Obia," p. 4.

Chiton divergens, Reeve, Conch. Icon., 1847; C. proieus, Angas,

non Reeve.

Census.

I. carinulatus, Reeve, Conch. Icon., Chiton.

Type (Brit. Mus.).

I. CONTRACTUS, Reeve, Conch. Icon., Chiton, f. 78.

Type (Brit. Mus.); Census.

*I. Tateanus, Bednall, Mai. Soc, ii., p. 147, t. 12, f. 3, 1 897.

Frederick Henry Bay, W. L. May.

*I. SMARAGDiNQS, Angas (Lophyvus), P.Z.S., 1867, p. 115, t. 13,

f. 28.

N. Coast only, W. L. May; Table Cape, R. Tate.

Genus Ichnoradsia, Shuttleworth, 1853.

"^I. NoViE-HoLLANDi^, Recve, Conch. Icon., Chiton sp., 142.

Frederick Henry Bay, not common, W. L. May.

Subgenus Haplopax, Pilsbry, 1894.

*H. Mayii, Pilsbry, " Nautilus," viii., p. 128, 1895.

Pirate's Bay (type !).

Genus Callistochiton, Carpenter, 1879.

*C. antiquus. Reeve, Conch. Icon., Chiton, f. 169.

Loc. '?(Coll. Miss Lodder !).

Family MOPALIID.E.

Genus Plaxiphora, Gray, 1847.

*P. PETHOLATA, Sowerby, Conch. Illus., f. 65-66.

E, and S. Coasts, not common, W. L. May.
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*P GLAUCA, Quoy & Gaimard (Chito7i), Voy. Astrolabe, iii., 1835,

t. 74, f. 7-11, p. 376.

D'Entrecasteaux Channel (type); E. and S. Coasts, very plenti-

ful and large, W. L. May.

Family ACANTHOCHITIDJi:.

Genus Acanthochites, Risso, 1826.

A. ASBESTOIDES, Smith, Zool. Alert, p. 83, t. 6, f. g.

Flinders Island (type Brit. Mus.); S. Coast, common, W. L.

May.

*A. Bednalli, Pilsbry, Acad. Nat. Sc. Philad., 1894, p. 81, t. 2,

f.7-11.

Frederick Henry Bay, rare, W. L. May.

*A. granostriatus, Pilsbry, op. cit., p. 81, t. 2, f. 1-6.

Frederick Henry Bay, rare, W. L. May.

*A. costatus. Ad. & Ang., P.Z.S., 1864; Smith, Zool. Alert,

p. 83, t. 6, f. F.

Log. % (Coll. W. F. Petterd !).

*A. SPECiosus, H. Adams {Cryptoplax), P.Z.S., 1861; Pilsbry,

Man. Conch., xv., t. 1, f. 23-26.

Types in Brit. Mus. ; Tasmania (Cuming Coll.); Flinders

Island, Milligan; rare, D'Entrecasteaux Channel, W. L. May.

Family CRYPTOPLACID^.

Genus Cryptoplax, Blainville, 1817.

*C. STRIATUS, Lamarck (Chitonellus).

Yar. Gunni, Keeve, Conch. Icon., Chiton, sp. 5.

Type of C. Gunni; E. Coast, common, W. L. May.

Family CHITONID.E.

Genus Chiton, Linne, 1758.

*C. jugosus, Gould, "Otia," p. 3, 1846.

0'. concentricus, Reeve, Conch. Icon., f, 95.

Frederick Henry Bay and Derwent Estuary, rare, W. L. May.
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*C. PELLis-SERPENTis, Q. & G., Voy. Asti'olabe, iii., 1835, t. 74,

f. 17-22, p. 381.

Loc. 1 (Census); Frederick Henry Bay, common, W. L. May.

Genus Loricella, Pilsbry, 1894.

*L. Angasi, H. Adams (Lorica), P.Z.S., 1864, p. 193; Pilsbry,

Man. Conch., xiv., t. 51, f. 9-13.

The Leven, Miss Lodde?- (Hobart Mus. !).

Genus Liolophura, Pilsbry, 1893.

L. Gaimardi, Blainv. (Chiton), Diet. Sc. Nat., Vol. 36, p. 546,

1825.

L. Gaimardi, Pilsbry, Man. Conch., xiv., p. 240, 1893.

Census (C. piceus); Kangaroo Point, W. F. Fetterd.

Subclass OPISTHOBRANCHIATA.

Family ACT/EONIDiE.

Genus Act .eon, Montfort, 1810.

\^— Tornatella, Lamarck, 1812].

A. MiNUTUS, Petterd {Tornatella), Journ. Conch., 1879, p. 105.

Furneaux Group (type).

Genus Adelacteon, Cossmann, 1895.

\_
= Myonia, Adams, 1860, non Dana, 1847].

*A. casta, a. Adams {Monoptygma), P.Z.S., 1851; M. concinna,

A. Adams, Thes. Conch., ii., p. 818, pi. clxxii., f. 22.

Rissoa punctato-striata, Ten.-Woods, P.R.S.Tasm., 1879, p. 35.

Table Cape (Ten.- Woods); D'Entrecasteaux Channel, W. LjMay.

Family TORNATINID^.

Genus Tornatina, A. Adams, 1850.

•**"T. FUSiFORMis, A. Adams in Sowerby's Thes. Conch., iii., t. 121,

f. 37.

T. Marice, Ten.-Woods, P.R.S.Tasm., 1877, p. 155.

N.W. Coast, Ten - Woods ! ; Frederick Henry Bay, W. L. May.

*T. Brenchleyi, Angas, P.Z.S., 1877, p. 40, t. 5, f. 20.

L oc. ? (Coll. W. F. Petterd !).
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Genus Volvulella,. Newton, 1891.

[= Volvula, Adams, 1850, non Oken, 1815].

^V. rostrata, a. Adams in Sowerby's Thes. Conch., 1. 125, f.l54.

Loc. 1 (Coll. W. F. Petterd !); Long Bay, Atkinson
! ; D'Entre-

casteaux Channel, W. L. May.

Genus Bullinella, Newton, 1891.

y = Cylichna, Loven, 1848, non Burmeister, 1844].

*B. ARACHis, Q. <fe G. (B^illa), Voy. Astrolabe, ii., t. 26, f. 28-30.

Long Bay, rare ^^Census); Frederick Henry Bay, W. L. May.

*B. PYGMiEA, A. Adams, Thes. Conch., t. 125, f. 150.

Common, Frederick Henry Bay, W. L. May.

*B. Atkinsoni, Ten.-Woods, P.R.S.Tasm., 1876, p. 156.

LongBay!, not common, Ten.-Woods; D'Entrecasteaux Channel,

W. L. May.
Genus R e t u s a, 1827.

[-Utriculus, Brown, 1827, non Schum., 1817].

*R. EUMICRA, Crosse {Bulla), Journ. de Conch., 1865, p. 40, t. 2,

f.7.

N. Coast, W. F. Fetterd !

.

Family BULLID^.

Genus Bulla, Linne, 1759.

*B. australis, Gray, 1825; Q. & G., Voy. Astrolabe, ii., t. 26,

f. 38-39.

Loc. ? (Census); Circular Head, W. L. May.

Genus H a m i n e a, Leach, 1847.

^H. BREVis, Q. & G. {Bulla), Voy. Astrolabe, ii., t. 26, f. 36-37.

Loc. '? (Coll. W. F. Petterd); (Coll. A. Simson !).

*H. tenera, a. Adams, Thes. Conch., t. 124, f. 103.

Rare, Islands in Bass Straits (Census); Frederick Henry Bay,

W, L. May.
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Genus R o x a n i a, Leach, 1 847.

*R. EXIGUA, A. Adams {Atys), P.Z.S., 1878, p. 869.

Derwent Estuary, W. L. May.

Family AKERID.E.

Genus A k e r a, Miiller, 1776.

*A. Tasmanica, Beddome, P.R.S.Tasm., 1883, p. 169.

Hydatina tasmanica, Hedley, P.L.S.N.S.W., xxv., p. 725, f. 22,

1901.

Loc. ? (Coll. W. F. Petterd !); Brown River (type).

Genus Amphisphyra, Loven, 1846.

\^
= Diaphaiia, Brown, 1833, non Hubn., 1816].

A. Brazieri, Angas {Dlaphana), P.Z.S., 1877, p. 179, t.26,f.20.

Loc. 1 (Coll. C. E. Beddome).

Family RINGICULID.E.

Genus Ringicula, Deshayes, 1838.

R. AUSTRALis, Hinds, P.Z.S., 1844, p. 97; Crosse & Fischer,

Journ. de Conch., 1865, p. 44, t. 2, f. 5 = i?. Angasi, Brazier.

Loc. 1 (Census).
Family APLUSTRID^.

Genus Bullinula, Beck, 1840.

[ = BuUina, Adams, non Ferussac, 1821].

*B LiNEATA, Gray (Bulla), 1825; Wood, Index Test. Suppl. t.30.

Bullina lineata, Sowerby, Thes. Conch., t, 120, f. 2; Reeve,

Conch. Icon., f. 2.

Pirate's Ba}^ E. Coast, W. L. May.

Family APLYSHD^.

Genus A p L y s i A, Linne, 1767.

*A. CONCAVA, Sowerby, Gen. Shells; Reeve, Mon.; Conch. Icon.,

sp. 24.

Maria Island, W. F. Petterd \; Bruni Island (Census).
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*A. Tasmanica, Ten.-Woods, RR.S.Tasm., 1876, p. 156.

Loc. 1 (type); Frederick Henry Bay, common, W. L. May.

Family PHILINIDyE.

Genus P h i l i n e, Ascanius, 1772.

*P. aperta, Linne.

P. Angasi, Crosse (Bulla), Journ. de Conch., 1865, p. 38, t. 2,

f. 8.

Rare (Census); Circular Head, common, W. L. May.

Subclass NUDIBRANCfllATA.

Family ELYSIID^E.

Genus Allportia, Ten.-Woods, 1877.

A. expansa, Ten.-Woods, RR.S.Tasm., 1877, p. 28.

Southport (type).

Subclass PULMONIFERA.

Family AMPHIBOLID^.

Genus Amphibola, Schumacher, 1817.

*A. fragilis, Lamarck (Ampullaria), An. s. Vert , vi., p. 179.

Ampullacera fragilis, Q. & G., Voy. Astrolabe, ii., 1. 15, f. 10-12,

1832.

Cotype of A. fragilis; common (Census).

* A. Quoyana, Potiez k Michaud (Ainphibola), Galerie Moll., 1. 15,

f. 10-12, 1832.

Ampullacera fragilis (var.), Q. & G., op. cit., f. 13-16.

Loc. 1 (type), (Census); Ralph's Bay, common, W. L. May.

Family SIPHONARIID^,

Genus Siphonaria, Sowerby, 1824.

*S. DiEMENENSis, Q. & G., Voy. Astrolabe, ii., p. 327, t. 25, f. 1-22,

1833.

Type; very common (Census); King Island !.

*Var. S. denticulata, Q. & G., op. cit., f. 19-20, p. 340.

Not common (Census); King Island !.
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*S. FUNicuLATA, Reeve, Conch. Icon., t. 2, f. 6.

S. zoiiata, Ten.-Woods, RR.S.Tasm., 1878, p. 99.

Type of S. funiculata; S. Coast (type of S. zonata); Frederick

Henry Bay and E. Coast, common, W. L. May.

*S. Tristensis, Sowerby, Gen. Shells, i., t. 143, f . 3 ; Reeve,

Conch. Icon., f. 23; S. redimiculwni, Reeve.

Table Cape, not uncommon, R. Tate; Frederick Henry Bay,

common, W. L. May; also Port Phillip, J. B. Wilson !

.

*S. ALBiDA, Angas, P.Z.S., 1878, p. 314, t. 18, f. 14-15.

Frederick Henry Bay, W. L. May.

Family AURICULID^E.

Genus Alexia, Leach, 1847.

*A. MERiDiONALis, Brazier, P.L.S.N.S.W., ii., p. 26, 1877. (PI. xxiii.,

fig. 7).

A. Harrissoni, Beddome, P.R.S.Tasm., 1883, p. 169.

Ralph's Bay, common, W. L. May; Derwent R., C. Beddome.

Genus Marinula, King, 1832.

*M. PATULA, Lowe {Melani'pus)^ Zool. Journ., v., p. 289, 1835.

AuTicxda lyeUucida, Cooper, Microscopic Journ., 1841, p. 16.

Marimda xaiithostoima, Adams, P.Z.S., 1854, p. 35.

Cremnobates solida, Swains., P.R.S.Tasm., 1856, p. 44, t. 7, f. 2.

Marinula pellucida [Cooper], Ten.-Woods, 1878.

Flinders Island (type of C. solida); common (Census); King

Island ! ; Tasmania (type of A. pellucida).

Genus Cassidula, Ferussac, 1821.

*C. ZONATA, H. & A. Adams, P.Z.S., 1854, p. 32.

Auricula Dyeriana, Ten.-Woods, P.R.S.Tasm., 1876, p. 158.

Kelso (type of A. Dyeriana).

Genus Ophicardelus, Beck, 1837.

O. AUSTRALis, Q. & G. {Auricula), Voy. Astrolabe, ii., t. 13,

f. 34-38, 1832.

0. cornea, Swainson, P.R.S.Tasm., 1856, p. 43.

Cotype, Hobart (Q. & G.); Ralph's Bay, W. L. May.
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*0. PARVUS, Swainson (Crenmobates), P.R.S.Tasm., 1856, p. 44,

t. 7, f. 3.

Oyster Cove, near Hobart (type); near Pirate's Bay, W. L. May.

*0. MINOR, Mousson {Melampus), Journ. de Conch., 1859, p. 65,

t. 5, f. 3.

Tamar Heads, W. F. Petterd !

.

Class SCAPHOPODA.

Family DENTALIID.E.

Genus Dentalium, Linne, 1758.

D. Tasmaniense, Ten.-Woods, P.R.S.Tasm., 1877, p. 140.

N.W. Coast (type).

D. Weldianum, Ten.-Woods, op. cit., p. 140. (PI. xxv., fig. 51).

N. Coast (type).

Family SIPHODENTALIID.E.

Genus C a d u l u s, Philippi, 1844.

*C. acuminatus, Tate, T.R.S.S.Aust., ix., 1887, p. 194,t. 20,f.lO;

xxiii., p. 266, t. 8, f. 11, 1899.

Very plentiful near Circular Head, W. L. May; (Coll. W. F.

Petterd !).

*C. spretus, Tate & May, T.R.S.S.Aust., xxiv., 1900, p. 102.

(PI. XXV., fig. 62).

Port Esperance in 24 fathoms, W. L. May.

Class LAMELLIBRANCHIATA.
Family GASTROCHAENID^.

Genus Humphreyia, Gra}^ 1858.

*H. Strangei, Adams (Aspergillum), P.Z.S., 1852, p. 91, t. 15,

f. 5; Reeve, Mon. Asjjergillum, f. 4, 1860.

Rare, N., also Islands in Bass Straits (Census).

Genus Gastrochaena, Spengler, 1783.

*G. Tasmanica, Ten.-Woods, P.R.S.Tasm., 1877, p. 59 ; Tate,

T.R.S.S.Aust., ix., 1887, p. 81, t. 5, f. \Oa-h.

Long Bay (type); also S. Coast, rare (Census).
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Family TEREDID.^i:.

Genus Nausitora, Wright, 1865.

[^
= Calohates^ Gould, 1862, ?i07>i. ^;r<r«occ.].

*N. Saulii, Wright, Trans. Linn. Soc, xxv., t. 65, p. 567, 1865.

Teredo fragilis, Tate, T.R.S.S. Aust., xii., 1889, p. 60, t. 11,

f. 13a-c.

Frederick Henry Bay, common, W. L. May.

Family PHOLADID.F:.

Genus B a r n e a, Risso, 1826.

*B. Australasia, Gray, Ann. Mag. Nat. Hist., p. 381.

Sowerby {Pholas), Thes. Conch., t. 106, f. 73.

Rather uncommon (Census); Frederick Henrj'- Bay, W . L. May.

*B. OBTURAMENTUM, Hcdlcy, Rccords Aust. Mus., ii., p. 55, t. 14,

1893; B. similis, auct., non Gray.

N. Coast, W. F. Petterd
! ; Frederick Henry Bay and Derwent

Estuary, W. L. May.

Family CORBULID.E.

Genus C o r b u l a, Bruguiere, 1792.

*C. SCAPHOIDES, Hinds, P.Z.S., 1843, p. 56; Reeve, Conch. Icon.,

f. 24.

King Island and Circular Head, W. F. Petterd\.

Genus C u s p i d a r i a, Nardo, 1840.

\_^Nemra, Gray, 1834, non R. Devoid, 1830].

*C. Tasmanica, Ten.-Woods, RR.S.Tasm., 1876, p. 27 ; Tate,

T.R.S.S.Aust., xxi., 1897, p. 44.

Long Bay (type !); D'Entrecasteaux Channel, W . L. May.

Family SAXICAVID.E.

Genus Saxicava, Bellevue, 1802.

*S. arctica, Linn^ {Mija)^ 1767.

Corbida australis, Lamarck ; Saxicava veneriformis, Lamarck,

An. s. Vert., v., p. 502, 1818.

Long Bay ! (Census); Frederick Henry Bay, W. L. May.
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Genus P a n o p ^e a, Menard de la Groye, 1807.

*P. australis, Sowerby, Genera Shells, t. 40, f. 2.

E. Coast and Frederick Henry Bay, W. L. May; rare (Census).

Family SOLENID.E.

Genus Solen, Linne, 1758.

*S. VAGiNOiDES, Lamarck, An. s. Vert., v., p. 4; Delessert, Recueil,

t. 2, f. 3, 1841.

Canal D'Entrecasteaux (type); corDmon (Census).

Family ANATINIID.E.

Genus M y o d o r a. Gray, 1 840.

*M. ALBIDA, Ten -Woods, P.R.S.Tasm., 1876, p. 160.

• M. corrugata, Verco, T.R.S.S. Aust., xx , 1896, t. 8, f. 1.

Loc. 1 (Coll. W. F. Petterd !); Long Bay (type).

*M. BREVis, Stutchbury, 1829; Reeve, Conch. Icon., f. 7.

Little Norfolk Bay, common; Frederick Henry Bay, W. L.

May; rare, S. Coast (Census).

^M. ovATA, Reeve, Conch. Icon., f. 4.

Loc. 1 (Census); Frederick Henry Bay, W. L. May.

M. PANDORiEFORMis, Stutchbury; Reeve, Conch. Icon., f. 10.

S. and E. Coasts, rare (Census).

*M. Tasmanica, Ten.-Woods, P.R.S.Tasm., 1876, p. 160. (Pi. xxvii.,

figs. 104-106).

Long Bay (type); Cloudy Bay, Bruni Island, W. L. May.

Genus Thraciopsis, Tate & May, 1900.

\^
= Alicia^ Angas, 1867, non Johnston, 1861].

*T ANGUSTATA, Angas {Alicia), P.Z.S., 1867, p. 908, t. 44, f. 1.

Pirate's Bay, E. Coast, common, W. L. May.

Genus Myochama, Stutchbury, 1830.

*M. anomioides, Stutchbury, Zool. Journ.; Reeve, Conch. Icon.,

f. 2-4.

Rare (Census); N. Coast, W. L. May.
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*M. Tasmanica, Ten.-Woods (Gouldia), P.R.S.Tasm., 1877, p. 158;

Myochama Woodsi, Petterd, Journ. Conch,, 1884, p. 145.

Long Bay, D'Entrecasteaux Channel (both types !).

Genus A n a t i n a, Lamarck, 1809.

*A. Angasi, Crosse & Fischer (Periploma), Journ. de Conch.,

1864, p. 349: 1865, p. 427, t. 11, f. 1.

Tasmania (cotype) ; Oyster Ba}^, Frederick Henry Bay !

(Census); Circular Head, W. L. }fay.

*A. Tasmanica, Reeve, Conch. Icon., f. 20.

A. recta, Reeve, op. cit., f. 24.

Type, not common (Census); Ralph's Bay, Frederick Henry

Bay, &c., W. L. May.

*A. CRECCiNA, Reeve, Conch. Icon., f. 12.

Kelso, rare (Census); Circular Head, W. L. May.

Genus Thracia, Blainville, 1824.

*T. MODESTA, Angas, P.Z.S., 1867, t. 44, f. 3.

Derwent Estuary, W. L. May.

Family MACTRID^.

Genus Mactra, Lamarck, 1799.

*M. Matthewsi, Tate, T.R.S.S.Aust., xi., 1889, p. 60, t. 11, f. 4.

Loc. 1 (Coll. W. F. Petterd !).

*M. polita, Chemnitz, 1782, vi., 222, £. 216-7.

Hobart Mus. ! (Miss Lodder).

*M. PURA, Deshayes, 1853; Reeve, Conch. Icon., f. 53.

N. Coast, uncommon, W. L. May; (Census).

*M. rufescens, Lamarck, 1818; Reeve, Conch. Icon., f. 9.

Common (Census).

Subgenus Mactrella (Gray), Dall, 1894.

*M. ovalina, Lamarck, 1818; Delessert, Recueil, t. 3, f. 7, 1841;

M, depressa^ Reeve, Mon. Mactra, f. 76.

Frederick Henry Bay, plentiful, W. L. May; Flinders Island,

Aug. Simson !.
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Genu» S p I s u L A, Gray, 1838.

*S. CRETACEA, Aiigas, P.Z.S., 1867, t. 44, £. 16.

Tamar Heads (Census); Derwent Estuary, TV. L. May.

Genus L u t r a r i a, Lamarck, 1799.

*L. RHYNCH^NA, Reeve, Conch. Icon., f. 10.

Bird River to Waterhouse Island; and Circular Head, W. F.

Fetterd !; N.E. Coast (Census).

Family MESODESMATID.^.

Genus Anapella, Dall, 1895.

[ = Anapa, Gray, 1853, iion 1847].

"^'A. cuneata, Lamarck (Crassatella), 1818.

Mesodesma cuneata, Reeve, Conch. Icon., f. 7.

A. triquetra, Hanley.

A. Tasma7iica, T. Woods, P.R.S.Tasm., 1877, is a micromorph.

A. Smithii, Gray.

Types of triquetra and Tasmanica; rare in Tasmania (Census);

Ralph's Bay and Frederick Henry Bay, W. L. May.

Genus Mesodesma, Deshayes, 1830.

*M. ERYCiNiEA, Lamarck (Crassatella), 1818; Delessert, Recueil,

t. 4, f. 4; Reeve, Mon. Mesodesma, f. 12.

M. Diemenensis, Q. & G., Voy. Astrolabe, iii., 1835, p. 507,

t. 82, f. 12-14.

Type of M. Diemenensis; common (Census).

Subgenus Donacilla, Philippi, 1836.

*'M. elongata, Deshayes, P.Z.S., 1854, p. 337 ; Reeve, Mon.

Mesodesma, f. 5.

Very common (Census).

*M.glabrella, Lamarck (Amphidesma) \, An. s. Vert., p. 493, 1818.

M. pr^cisa, Deshayes !, P.Z.S., 1854; Reeve, Conch. Icon.,

f. 31.

M. ohtusa, Crosse & Fischer !, Journ. de Conch., 1864, p. 350.

Type of M. prcecisa; very common (Census).
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Family SEMELID.^^.

Genus S e m e l e, Schumacher, 1817.

*S. EXiGUA, A. Adams, P.Z.S., 1861, p. 385; Tate, T.R.S.S.Aust.,

ix., 1887, p. 85, t. 5, f. 5.

Type; Tamar Heads, W. F. Petterd\.

Family PSAMMOBIIDiE.

Genus Gari, Schumacher, 1817.

*G. zonalis, Lamarck (Psamviotcea), An. s. Vert., v., 1818, p. 517;

Reeve, Mon. Psammobia, f. 29.

P. striata and P. coinpta, Deshayes, P.Z.S., 1854, p. 321.

Types of G. striata and compta; common (Census).

Genus Sanguinolaria, Lamarck, 1799.

S. viTREA, Deshayes, P.Z.S., 1854, p. 326; Reeve, Mon. Sangui-

nolaria, f. 1, 1857.

Tasmania {teste Angas).

Genus Solenotellina, Blainville, 1824.

[ = Hiatula (pars), Modeer, 1793, non Martini].

^S. BiRADiATA, Wood (Soleu), Gen. Conch., t. 33, f. 1, 1815.

S. epidermia and S. 7iymphalis, Reeve, Conch. Icon., t. 1.

Loc. "?; common (Census).

Family TELLIINID.E.

Genus T e l l i n a, Linne, 1758.

Subgenus Tellinella, Gray, 1852.

*T. DELTOiDALis, Lamarck, An. s. Vert., v., p. 532 (ex var. b.),

1818; Hanley, Mon., t. 59, f. 128, t. 64, f. 229; Delessert,

Recueil, t. 6, f. 7, 1841.

Loc. ? (Census); S. Coast, If. L. May.

T. Diemenensis, Deshayes, P.Z.S., 1854, p. 361.

Type; very rare (Census).

29
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Section Pseudoarcopagia, Bertin, 1878.

*T. DECUSSATA, Lamarck, op. cit., p. 532; Hanley, Mon. Tellina^

t. 62, f. 184; Roemer, Mon., t. 23, f. 1-3.

Bass Straits i^ Census); Frederick Henr}'^ Bay, W. L. May.

Section Peroncea^ Poli, 1791.

^T. ALBiNELLA, Lamarck, op. cit., p. 524; Hanley, Mon"., t. 66,

f. 164; Roemer, Mon., t 27, f. 4-7.

Common (Census).

Section Angulus, Megerle, 1811.

T. AUSTRALis, Deshayes, RZ.S., 1854, p. 362.

Type, attributed to Tasmania.

Section Jlomala, Schumacher, 1817.

T. TRiSTis, Deshayes, P.Z.S., 1854, p. 361; Reeve, Conch. Icon.,

t. 64, f. 229.

Type, attributed to Tasmania.

Genus Metis, H. & A. Adams, 1856.

M. umbonella, Lamarck {Tellin.a), An. s. Vert., v., p. 532;

Hanley, Mon. Tellina, t. 56, f. 13.

Type-locality, King Island; Hanley's example is from S. Aust.

Genus Ma com a. Leach, 1819.

^M. Maki^, Ten.-Woods {Tellina), P.R.S.Tasra., 1876, p. 162.

M. rudis, Bertin, Archives Mus. Nat. Hist., 1878, p. 335, t. 9,

f.2.

S. Coast (type); Norfolk Bay and E. Coast, W. L. May; Port

Phillip (type of M. rudis).

Family PETRICOLID^.

Genus Choristodon, Jonas, 1844.

*C. RUBiGiNOSUs, Ad. & Ang. (JVaranio), P.Z.S., 1863, p. 425,

t. 37, f. 17.

dementia Tasmanica, Petterd, Journ. Conch., 1884, p. 145.

Long Bay and Brown's River !, IF, P\ Petterd ; Frederick

Henry Bay, W. L. May.
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Family VENEEID.^.

Genus C h i o n e, Megerle, 1811.

*C. LAMELLATA, Lamarck (Venus), 1818; Delessert, Recueil, 1. 11,

f. 6.

Canal D'Entrecasteaux (type); common (Census).

*C. GALLiNULA, Lamarck ( Fe?i?ts), 1818; Delessert, Recueil, t. 10,

f. 1.

King Island (type); common (Census).

"*C. AUSTRALis, Sowerby (Venus), P.Z.S., 1835 ; Reeve, Mon.
Ve7iuSy f. 107; V. Tasmanica, Reeve, f. 121.

Bass Straits and S. Coast, rare (Census); type of V. Tasma7iica.

*C. ROBORATA, Hanley (Venus), P.Z.S., 1844; Reeve, Conch.

Icon., f. 113.

Venus placcida, Philippi, Abbild. Conch., i., 1844, p. 125, t. 2,

f. 2.

Both types Tasmanian; common (Census), and general, W. L.

May,

*C. L.^viGATA, Sowerby (Venus), Thes. Conch., t. 159.

Tapes fiirtiigata, Sowerby.

Rather common (Census); Norfolk Ba}^, W. L. May.

^C. SCALARINA, Lamarck (Venus), 1818; Delessert, Recueil, t. 10,

f. 2.

V. aphrodinoides, Lk.; V. Peroni, Lk.; V. conularis, Lk.

Common (Census).

"^C. TRiSTis, Lamarck (Venus), 1818; Delessert, Recueil, t. 10,

f. 110; Philippi, Abbild. Conch., i., p. 40, t. 1, f. 4.

V. strigosa, Lamarck.

Common (Census); Frederick Henry Bay, V/. L. May.

^Q. STRiATissiMA, Sowerby, Thes. Conch., 1. 157, f. 102-103; Reeve,

Conch. Icon., f. 135.

D'Entrecasteaux Channel ! (Census); Frederick Henry Bay,

W. L. May.
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^C. Macleayana, Ten.-Woods, P.R.S.Tasm., 1879, p. 38.

Bass Straits, King Island, Flinders Island, Ten.-Woods; (Hobart

Mus. !).

*C. UNDULOSA, Lamarck {Ve^ius), 1818; Philippi, Abbild. Conch.,

i., p. 39, t. 1, f. 1, 1843.

Briini Island, W. L. May.

Genus Meretrix, Lamarck, 1799.

[^
— Cytherea, Lamarck, 1805].

^M. planatella, Lamarck, 1818; Philippi, Abbild. Conch., i.,

p. 199, 1845, t. 3, f. 6.

? Venus nitida, Q. & G., Voy. Astrolabe, iii., 1835, p. 529, t. 84,

f. 13-14.

Callista Diemenensis, Hanley, P.Z.S., 1844, p. 110.

Cytherea disrupta, Sowerby, Thes. Conch., t. 163, f. 208-209.

Loc. 1 (Lamarck's type); Philippi & Deshayes refer it to Insula

Van Diemen; Hobart (type of V. nitida); Tasmania (type of

C. Diemeyiensis); Circular Head, Frederick Henry Bay, and

generally distributed, W. L. May.

*M. paucilamellata, Dunker (Mercenaria), 1858, Novitat. Conch.

Venus alata, Reeve, Conch. Icon., f. 83, 1863.

Callista Victorian, Ten.-Woods, P.R.S.Tasm., 1876, p. 159.

Frederick Henry Bay !, Ten.-Woods; Cloudy Ba}^, W. L. May.^

*M. rutila, Sowerby, Thes. Conch., ii., t. 103, f. 205.

E. Coast, W. L. May.

Genus D o s i n i a, Scopoli, 1777.

[ = Artemis, Poli, 1791].

*D. sculpta, Hanley, Cat. Recent Shells, t. 15, f. 42; Reeve^

Conch. Icon., f. 52.

D. diana, Ad. & Ang., P.Z.S., 1863, p. 420; D. coryne, A. Ad.,

P.Z.S., 1855, p. 223.

D. immaculata, Ten.-Woods, P.R.S.Tasm., 1876, p. 158 (juv.).

D. grata, T. Woods; D. Japonica, Ten.-Woods.

Tasmania (type of D. coryne); E. Coast (type of D. immacidata);

Frederick Henry Bay, W. L. May; Sandy Bay, Mrs. Kenyon.
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*D. CIRCINARIA, Deshayes, Cat. Conch. Brit. Mus.; Chall. Rep.

LamelL, t. 1, f. 2.

D. grata, Deshayes, op. cit., p. 8 ; B. Gydippe, A. Adams,

P.Z.S., 1863, p. 224.

Common (Census); type of D. Gydippe; Frederick Henry Bay,

W. L. May.
Genus Sunetta, Link, 1807.

\^
= Meroe., Schumacher, 1817].

*S. VAGINALIS, Menke {Cytherea), Moll. Nov. Holl., 1843.

Gytherea vaginalU, Philippi, Abbild., iii. p. 96, t. 3. f. 2.

>S'. Alicice, Ad. k Ang., P.Z.S., 1863, p. 425, t. 37, f. 18.

N. Coast, W. F. Petterdl.

Genus Tapes, Megerle, 1811.

*T. galactites, Lamarck {Venus), 1818; Reeve, Conch. Icon.,

Mon. Tapes, f. 65.

Riipellaria suhdecussata, Ten.-Woods, P.R.S.Tasm., 1878, p. 52

(non Deshayes).

Not common (Census).

"^T. FABAGELLA, Deshayes, P.Z.S., 1853, p. 10; Reeve, Conch.

Icon., f. 66.

Venerupis reticulata !, Ten.-Woods, P.R.S.Tasm., 1876, p. 159.

Tapes Victorioi, Ten.-Woods, P.R.S.Vict., 1877, p. 59.

Not uncommon on S. Coast, Ten.-Woods; Frederick Henry
Bay, W. L. May.

T. UNDULATA, Bom {Ve7ius), Index Mus. Vindob., p. 55, 1758.

Venus textile, Gmelin, Lamarck, Philippi, Abbild., iii., p. 77,

t. 7, f. 7.

Bass Straits, rare (Census).

Genus Venerupis, Lamarck, 1818.

[ = Bupellaria, auct., non Bellevue, 1802].

*V. CARDiTOiDES, Lamarck, 1818; Delessert, Recueil, t. 5, f. 3;

Reeve, Conch. Icon., t. 1, f. 5.

Not common (Census); Frederick Henry Bay. W. L. May.
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^V. CRENATA, Lamarck, 1818; Delessert, t. 5, f. 2; Reeve, f. 3.

Not common (Census); Port Esperance, IF. L. May.

*V. DiEMENENSis, Q. k G., Voy. Astrolabe, t. 84, f. 24-26; Reeve,

Conch. Icon., t. 3, f. 17 (good).

Hobart (type !); common (Census).

*V. EXOTICA, Lamarck, 1818; Reeve, Conch. Icon., f. 11.

Frederick Henry Bay, W. L. May; King Island !.

*Y. MiTis, Deshayes, P.Z.S., 1853, p. 5; Reeve, Conch. Icon., f. 24.

King Island and Derwent Estuary, R- Tate.

*V. OBESA, Deshayes, 1853; Reeve, Conch. Icon., f. 13.

Locality unrecorded.

Family CARDIID.^. -

Genus Cardium, Linne, 1758.

*C. cygnorum, Deshayes, P.Z.S., 1854, p. 331.

Circular Head, W. L. May; River Mersey and Tamar Heads

(Census).

'^'C. pulchellum. Reeve, Mon. Cardium, f. 42.

N., E. and S. Coasts, W. L. May; loc. ? (Census).

*C. tenuicostatum, Lamarck, 1819; Delessert, Recueil, 1. 11, f. 6.

Very common (Census).

Family CHAMID/E.

Genus C h a m a, Bruguiere, 1789.

*C. SPINOSA, Broderip, Trans. Zool. Soc, i,, t. 38, f. 8-9.

Circular Head, \V. F. Petterdl.

Genus Chamostrea, Roissy, 1825.

*C. ALBIDA, Lamarck {Ghama), 1819.

Cleidothcerus chamoidei^, Sowerby, Gen. Shells, f. 1-3.

Sorell, Pittwater, &c., common (Census); Norfolk Bay, W\ L.

May; River Tamar, Aug. Simson !.
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Family LUCINID^.

Genus L u c i N a, Bruguiere, 1792.

*L. fabula, Reeve, Mon. Lucina, f. 69, 1850.

King Island, E. Tate; Derwent Estuary, W. L. May.

*L. LACTEOLA, Tate, T.R.S.S.Aust., xxi., 1897, p. 48.

L. lactea, A. Ad., P.Z.S., 1855, p. 225 (non Lama,rck).

L. concentrica, Ad. & Ang., P.Z.S., 1863, p. 426, t. 37, f. 19

(non I^amarck).

King Island, JS. Tate.

^L. RUGiFERA, Reeve, Conch. Icon., t. i, f. 1.

E. Coast, W. L. May.

*L. MINIMA, Ten.-Woods, P.R.S.Tasm., 1876, p. 162.

L. Tatei, Angas, P.Z.S., 1878, p. 863, t. 44, f. 15.

Badger Island (type); Frederick Henry Bay, W. L. May.

L. DiVERGENS, PliiUppi, 1850, Abbild., iii., t. 2, f. 4.

L. fibula, Reeve, Mon. Lucina, f. 33, 37 and 38, 1850.

King Island, rare (Census; L. pecten).

*L. PEROBLiQUA, Tate, T.R.S.S.Aust., xv., 1892, p. 128, t. 1, f. 10.

Pirate's Bay, W. L. May.

Subgenus Divaricella, Martens, 1873.

*L. CuMiNGi, Ad. &L Ang. (Cyclas), P.Z.S., 1863, p. 426, t.37, f 20.

Common (Census).

Genus Lor i pes, Poli, 1791.

"^''L. icterica. Reeve, Mon. Lucina, f. 60.

Common (Census); King Island, E. Tate.

^L. ASSiMiLis, Angas, P.Z.S., 1867, t. 46, f. 8.

Loc. 1 (Coll. W. F. Petterd !). .

Genus Cryptodon, Turton, 1822.

*C. flexuosum, Montague, 1803; Reeve, Mon. Lucina, f. 62.

Port Esperance, Harrisson \ k, W. L. May; Off Brown's River,

W. F. Petterd \.
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*C. GLOBOSUM, Forskal, Descript. Anim. Egypte.

Lucina ovum, Reeve, Conch. Icon., f. 21.

Frederick Henry Bay, W. L. May; (Coll. W. F. Petterd !).

Family UNGULINTD.E.

Genus Diplodonta, Brown, 1831.

[ = Mysia (pars). Leach, 1827].

*D. Tasmanica, Ten.-Woods, P.R.S.Tasm., 1877, p. 158. (PI. xxvii.,

fig. 102).

Storm Bay and Blackman's Bay, Ten.-Woods; Lev^en Heads,

W. F. Petterd !; King Island \; D'Entrecasteaux Channel,

W. L. May.

*D. GLOBULARis, Lamarck {Lucina), An. s. Vert., v., p. 544
;

Reeve, Mon. Lucina, t. 9, f. 53.

Loc. 1 (Coll. W. F. Petterd !).

Family ERYCINID.E.

Genus Kelly A, Turton, 1822.

*K. rotunda, Deshayes, P.Z.S., 1855, p. 181; Smith, Challenger

Exped., t. 21, f. 5, p. 202.

Bass Straits, W. F. Petterd \.

*K. SOLIDA, Angas, P.Z.S., 1877, p. 196, t. 26, f. 25.

Frederick Henry Bay, W. L, May; loc. ? (Coll. W. F. Petterd !).

-K. hostellata, Tate, T.R.S.S. Aust., xi., 1889, p. 63, t. xi., f. 14.

King Island, R. Tate.

Genus Las^a, Leach, 1827.

\^z=Poronia, Recluz, 1843].

*L. RUBRA, Montague; //. scalaris, Ten.-Woods, non Philippi.

Poronia australis, Sowerby, Journ. de Conch., 1863, p. 287,

t. 12, f. 8.

Common (Census); King Island !.
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Genus Mylitta, D'Orb. & Recluz, 1850.

*M. auriculata, Smith, Ann. Mag. Nat. Hist., 1891, p. 236, 1. 13,

f. a-c.

S. Coastj rare, W. L. May (type).

*M. Deshayksi, D'Orb. k Recluz, Journ. de Conch., 1850, p. 292,

t. 11, f. 12-14.

Tamar Heads, Flinders Island, Cape Barren Islands, W. F.

Petterd
!

; King Island !

.

^M. Tasmanica, Ten.-Woods {Pythina\ P.R.S.Tasm., 1876, p. 162;

Tate, T.R.S.S.Aust., ix., 1887, t. 5, f. 12.

King Island (type); Frederick Henry Bay, W. L. May.

Genus Rochefortia, Velain, 1876.

[= Mysella, Angas, 1877].

*R. anomala, Angas, P.Z.8., 1877, p. 176, t. 26, f. 22.

South end of Flinders Island, IF. F. Petterd !.

*R. DONACiFORMis, Angas, P.Z.S., 1878, p. 863, pi. liv., f. 13.

King Island !.

Genus Left on, Turton, 1822.

*L. TRiGONALE, Tate, T.R.S.S.Aust., ii., 1879, p. 131, t. 5, f. 5.

Circular Head, Tamar Heads, King Island, W. F. Petterd \.

Genus C y a m i u m, Fhilippi, 1845.

*C MACTROiDES, Tate & May, T.R.S.S.Aust., xxiv., p. 102, 1900.

(PI. xxvii.,fig. 103).

Loc. ?(Coll. W. F. Petterd !).

Genus L e g r a n d i n a, Tate & May (post). (PI. xxvii., figs. 98, 99).

*L. Bernardi, Tate & May (post).

In the stomach of a mullet (Legra^nd).

Family CRASSATELLID.*:.

Genus Crassatella, Lamarck, 1801.

C. aurora, Ad. ifc Aug., P.Z.S., 1863, p. 426, t. 37, f. 15.

Banks Straits (type).
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C. Banksii, Ad. & Aug., RZ.S., 1863, p. 427, t. 37, f. 16.

Banks Strait (tyj^e).

*C. Kingicola, Lamarck, An.s.Vert., vi., 1819, p. 109; Reeve,

Conch. Icon., f. 5.

King Island (type;; common, N. (Census); common near Swan-

sea, W. L. May.

*Q. FULVIDA, Angas, P.Z.S., 1871, p. 20, t. i., fig. 32.

Frederick Henry Bay, W. L. May.

Family CARDITID^.

Genus Cardita, Lamarck, 1799.

*C. AMABiLis, Deshayes, P.Z.S., 1852, t. 17, f. 8-9.

S. Coast, rather uncommon (Census); E. Coast, W. L. May.

^C. BiMACULATA, Deshayes, op. cit.^ t. 17, f. 4-5.

C. Gicnni, Deshayes, op. cif., p. 101.

C. Atkinsoni, Ten.-Woods, P.R.S.Tasm., 1876, p. 27.

Type of C. himaculata ; Long Bay (C Atkhisoni) ; S. Coast,

W. L. May.

*C. QuoYi, Deshayes, op. cit., 1852, p. 103.

C. rosulenta, Tate, T.R.S.S.Aust., ix., 1887, p. 69, t. 5, f. 3.

Badger Island, not common (Census).

Section Mytilicardia, Blainville, 1821.

^'C. AVicuLiNA, Lamarck, 1819; Delessert, Recueil, t. 11, f. 12.

C. excavata, Deshayes, P.Z.S., 1852, t. 17, f. 1-3.

M. Tasmanica, Ten.-Woods, P.R.S.Tasm., 1876, p. 161.

King Island (Lamarck's type); D'Entrecasteaux Channel (type

of Deshayes); Blackman's Bay (type of Ten.-Woods).

Genus C A r d i t e l l a, E. A. Smith.

*C. elegantula, Tate & May (post).

Blackman's Bay, W. F. Petterd.

*C. DELTA, Tate & May, T.R.S.S.Aust., xxiv., 1900, p. 102
;

Hedley, Records Aust. Museum, iv., 1900, p. 23, f. 5.

(PI. xxvii., figs. 100, 101).

Derwent Estuary, W. L. May.
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*C. PECTINATA, Tate tfe May, T.R.S.S. Aust., xxiv., 1900, p. 103.

(PI. xxvii., figs. 96, 97).

Derwent Estuaiy, IF. L. May; King Island !.

*C. Atkinsoni, Ten.-Woods {Kellia), P.R.S.Tasni., 1877, p. 158.

(PI. xxvii.,fig. 107).

Long Bay (type !); off Brown's River (in 5 fath.), W. F. Petterd !.

Family TRIG0NIID.4i:.

Genus Trigonia, Bruguiere, 1789.

*T. margaritacea, Lamarck, Ann. du Mus., iv., p. 355, t. 67, f. 2;

Reeve, Conch. Icon., f. 3.

T. pectinata, Lamarck, An. s. Vert., vi., p. 63, 1819.

King Island (type); general, most plentiful at Adventure Bay,

W. L. May.

Family NUCULID.E.

Genus Nucula, Lamarck, 1799.

*N. OBLTQUA, Lamarck, 1819 ; Hanley, Mon. Nuculidce, t. 5,

f. 150, p. 53.

Oyster Cape (type); Long Bay, very rare (Census); not uncom-

mon in Port Esperance at 24 fathoms, W. L. May.

*N. ANTIPODUM, Hanley, P.Z.S., 1860; Mon. Xucididce, f. 155.

N.minuta, Ten.-Woods, P.R.S.Tasm., 1877, p. 156 [7iom.p7'ceocc.].

N. micans, Angas, P.Z.S., 1878, p. 864, t. 44, f. 16.

Australia (type-species); Blackman's Bay {H. minuta)-, S. and

E. Coasts, W. L. May.

Genus L e d a, Schumacher, 1817.

*L. crassa, Hinds (Nucida), P.Z.S., 1843, p. 99; Hanley, Mon.

iViccuUdce, f. 69; Reeve, Mon. Leda, f. 27.

L. chuva, Forbes, Voy. Fly, t. 2, f. 3; Hanley, f. 67; Reeve,

f. 42.

Tasmania (type of L. chuva) ; rather uncommon (Census)

;

Frederick Henry Bay, \V. L. May.

*L. ensicula, Angas, P.Z.S., 1877, p. 177, t. 26, f. 27.

L. Lefroyi, Beddome, P.R.S.Tasm., 1881, p. 21.
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D'Entrecasteaux Channel (Colls. Beddome !, Hull !, Petterd !

and May !).

Genus Austrosarepta, Hedley, 1899.

*A. picta, Hedley, P.L.S.KS.W., xxv., p. 430, wdcts.

Mo7itaGuta variegata, Brazier, MS., P.L.S.N.S.W. (2), ix., p. 179.

Frederick Henry Bay, W. L. May.

Family ARCID^.

Genus B a r b a t i a. Gray, 1 840.

*B. Carpenteri, Dunker {Anomalocardia), Nov. Conch., 1860,

t. 30, f. 7-9.

B. radula, Smith, Challenger Reports, p. 260, t. 17, f. 3, 1885.

Hobart Mus. ! [A. trapezia and A. fasciata); Bass Straits,

Tamar Heads, S. Tasmania (Census).

*B. trapezina, Lamarck (Area); Delessert, Recueil, t. 11, f. 13.

Area fobata, Reeve, Conch. Icon., t. 3, f. 3.

King Island (type); Tamar Heads (Census); Frederick Henry
Bay, W. L. May.

^B. SQUAMOSA, Lamarck {Arca^^ An.s.Vert., vi., p. 45.

Area pusilla, Sowerby, P.Z.S., 1833, p. 18. N.S. Wales and

Queensland.

Barbatia lamlnata, Angas, P.Z.S., 1865, p. 13. S. Aust.

Area McCoyi, Ten -Woods, P.R.S.Vict., 1877, p. 60, Vict.

King Island (Lamarckian type); E. and S. Coasts, W. L. May.

Genus Glycymeris, Da Costa, 1778.

\_
= Pect'U7iculus, Lamarck, 1801].

^G. Gealei, Angas, P.Z.S., 1873, p. 183, t. 20, f. 5.

P. orbicularis, Angas, P.Z.S., 1879, p. 420, t. 35, f. 5 (junior).

F.flabpMatus, Ten.-Woods, P.R.S.Vict., 1877, p. 61.

P. Beddomei, Smith, Voy. Challenger, p. 252, t. 18, f. 1, 1885.

Bird River to Waterhouse Island, W. F. Petterd \', Flinders

Island, R. M. Johnston !.

*G. RADIANS, Lamarck (Pectunculus), An.s.Vert, vi., p. 54.

P. obliquus, Reeve, Conch. Icon.

N.E. Coast (Census); Flinders Islands, Aug. Simson !.
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^*G. STRiATULARis, Lamarck (Pectunculus), An.s.Vert., vi., 1819,

p. 52; Reeve, Conch. Icon., i., pi. vi., f. 27.

Swansea, E. Coast, TF. L. May; very common (Census; A.

radians).

G. HOLOSERiCA, Reeve, Conch. Icon., f. 18.

No locality.

Genus Li mops is, Sassi, 1827.

*L. RUBRicATA, Tate, T.R.S.S.Aust., ix., 1887, p. 71, t. 5, f. 6.

Pirate's Bay, W. L. May.

*L. MULTiSTRiATA, Forskal, Descript. Anim. Egypte.

?Z. MacGillivrayi, A. AcL, P.Z.S., 1862, p. 230.

L. Belcheri, McCoy, Prod. Pal. Yict., ii., t. 19, f. 8-9, 1875; non

Adams & Reeve.

L. cancellata, Ten.-Woods, P.R.S.Tasm., 1877, p. 156 (non

Reeve) = Z. Tenisoni, op. cit., 1878, p. 56.

N. Coast, Ten.- Woods; Frederick Henry Bay, W. L. May.

L. Bassi, Smith, Voy. Challenger, t. 18, f. 6, p. 256, 1885.

\GuGull(Ba Goncatnerata ! is subfossil at Flinders Island; recorded

as C. Corioensis by R. M. Johnston.]

Family MYTILID.E.

Genus M y t i l u s, Linne, 1758.

*M. HIRSUTUS, Lamarck, 1819; Reeve, Conch. Icon., f. 8.

Rare (Census); George Bay, E. Coast, TF. F. Petterd !.

*M. Menkeanus, Philippi; Reeve, Conch. Icon., t. vii., f. 26.

Clark's Islands, S. Flinders Island; Port Arthur, IF. F. Petterd \;

Blackman's Bay, very common, W. L. May.

*M. PLANULATUS, Lamarck !, An.s.Vert., vi., p. 125, 1819.

M. Tasnianicus, Ten.-Woods, P.R.S.Tasm., 1876, p. 161 (adult);

M. latus, Ten.-Woods, ojj. cit.," 1877, p. 54.

M. Dunkeri, Reeve, Conch. Icon., t. 5, f. 17.

Hobart, common (Census); Storm Bay (J/. Tasmanicus).

*M. ROSTRATUS, Dunker, P.Z.S., 1856, p. 358 ; Reeve, Conch.

Icon., f. 15.



438 CENSUS OF THE MARINE MOLLUSCA OF TASMANIA,

Type (Brit. Mus.); common (Census); Frederick Henry Bay,

W. L. May.

Genus M o d i o l a, Lamarck, 1801.

^M. ALBicosTA, Lamarck !, 1819; Delessert, Recueil, t. 13, f. 8;

Reeve, Conch. Icon., t. 2, f. 7.

Common (Census); E. and S. Coasts, W. L. May.

^'M. ARBORESCENS, Chemnitz; Sowerby, Gen. Shells, f. 1; Reeve,

Conch. Icon., t. 6, f. 30.

Long Bay, very rare (Census); Loc. ? (Coll. C. E. Beddome!);

Port Esperance, W. L. May.

^M. AUSTRALis, Gray, King's Survey, Aust., ii., p. 477, 1827;

Reeve, Conch. Icon., t. 5, f. 21.

M. tulipa, var., Lamarck; M. albicosta, var. spatula, Lamarck.

Loc. 1; common (Census).

*M. iNCONSTANs, Dunker (Volsella), P.Z.S., 1856, p. 363.

M. semivestita, Tate, T.R.S.S. Aust., ix., p. 106, t. 5, f. 16a-b,

1887 (non Dk.),

Tasmania (type); Derwent Estuary, IV, L. May.

^M. CONFUSA, Angas {Perna), P.Z S., 1871, p. 21, t. 1, f. 33.

M. crassa, Ten.-Woods, P.R.S.Tasm., 1877, p. 157.

Circular Head, rare; Adventure Bay, abundant, Ten.-Woods ;

Hobart Mus.; Frederick Henry Bay, common, W. L. May. ;

Genus M o d i o l a r i a, Loven, 1846.

^'M. BARBATA, Rceve, Mon. Lithodomus, t. 5, f. 27; Lith.lanigerus,

Reeve.

Frederick Henry Bay and E. Coast, W. L. May.

^*M. CuMiNGiANA, Reeve, Mon. Modiola, t. 9, f. 50.

Long Bay and Tamar Heads, not common (Census); Frederick

Henry Bay, W. L. May.

M. VEXILLUM, Reeve, Mon. Modiola, t. 8, f. 40, 1857.

Volsella picta, Dunker, P.Z.S., 1856, non Lamk.

Tasmania (type).
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*M. PAULUCCiiE, Crosse (Crenella), Journ. de Conch., 1863, p. 89,

t. 1, f. 8.

Frederick Henry Bay, W. L. Moaj.

Genus Arcoperna, Conrad, 1865.

*A. RECENS, Tate, Malac. Soc, ii., 1897, p. 181, 3 wdcts.

Port Esperance (type !), Harrisson <t May.

Genus Modiolarca, Gray, 1847.

*M. Tasmanica, Beddome, P.R.S.Tasm., 1881, p. 168. (Text fig. 12.)

Cloudy Bay, S. Bruni Island, and

off Brown's River, Beddome.

Family PHILOBRYID.E.

Genus P h i l o n r y a. Carpenter,

*P. CRENATULIFERA, Tate {Myrina),

T.R.S.S.Aust., 1892, t. 1, f. 11,

11a.

Frederick Henry Bay, W. L. May;

Flinders Island, G. B. Prit-

chard ! / King Island !.

*P. FiMBRiATA, Tate, T.R.S.S.Aust.,

xxii., 1898, t. 4, f. 8.

Derwent Estuary and Frederick

Henry Bay, W. L. May.
^j^ ^^_^^ Tasmanica.

Family PTERIID.E.

Genus Pteria, Scopoli, 1777.

\^
= Avicida, Bruguiere, apud Klein].

^P. PAPiLiONACEA, Lamarck, An. s. Vert., vi., p. 149, 1819.

A. Georgiana, Q. ik G., iii., p. 457; t. 77, f. 10-11.

A. pulchella^ Reeve, Conch. Icon., f. 22.

Common (Census).

*P. ZEBRA, Reeve, Mon. Avicida, f. 36.

King Island, R. Tate.
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Genus Vulsella, Lamarck, 1799.

*V. ovATA, Lamarck, An. s.Vert., vi., p. 222.

V. TasmaQiica, Reeve, Conch. Icon., t. 1, f. 3 (is a slight variant).

Type of V. Tasmanica: common (Census).

Family PINNID^.

Genus Pinna, Linne, 1758.

*P. Tasmanica, Ten.-Woods, P.R.S.Tasm., 1876, p. 161.

N. Coast (type); Circular Head and E. Coast, W. L. May.

Family SPONDYLID^.

Genus S p o n d y l u s, Linne, 1758.

^S. tenellus, Reeve, Conch. Icon., t. 18, f. 67.

N. Coast, rare (Census); Circular Head, W. L. May.

Family LTMIID^E.

Genus Lima, Bruguiere, 1792.

*L. multicostata, Sowerby, in Reeve's Conch. Icon, f. 4.

Not common (Census); S. and E. Coasts, W, L. May.

Subgenus Limatula, S. Wood, 1839.

*L. BULLATA, Born; Sowerby, Gen. Shells, f . 3 ; Reeve, Mon.

Lima., f. 3.

N. Coast (Census); S. Coast, W. L. May.

Family PECTENIDiE.

Genus P e c t e n, Lamarck, 1799.

^''P. BiFRONS, Lamarck, 1819; Delessert, t. 15, f. 5; Reeve, Conch.

Icon., f. 45.

P. Tasmanicus, Ad. & Ang., P.Z.S., 1863, p. 428, is a senile

form !.

Common (Census).

*P. asperrimus, Lamarck, 1819; Delessert, t. 15, f. 1.

P. australis, Reeve, Conch. Icon., f. 75,

King Island ! (type); very common (Census).
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*P. UNDULATUS, Sowerby.

p. Marice, Ten.-Woods, P.R.S.Tasm., 1876, p. 158.

Tasmania (type); Maria Island, Te7i.-Woods; N. and E. Coasts,

IF. L. May, W. F. Petterd, T. Hull !.

*P. ACTiNos, Petterd, P.R.S.Tasm., 1886, p. 320.

N. E. Coast and King Island (type!); Circular Head, W. L.

May.

*P. FUMATUS, Reeve, Conch. Icon., t. 7, f. 32.

George's Bay, N.E. Coast, Aug. Simson !.

*P. MERiDiONALis, Tate, P.R.S.Tasm., 1887, p. 115.

P. laticostatus, Ten.-Woods, non Gray.

Loc. ? (type); E. and S. Coasts, W. L. May.

Family ANOMIID^.

Genus Placunanomia, Broderip, 1832.

*P. loNE, Gray, P.Z.S., 1849, p. 123; Reeve, Mon. Anomia, i. 6.

Circular Head, W. F. Petterd \.

Family OSTREID^.

Genus Ostkea, Linne, 1758.

*0. Angasi, Sowerby in Reeve's Conch. Icon., t. 13, f. 28. The
southern analogue of 0. edulis.

E. and S. Coasts, W. L. May; (Census).

O. glomerata, Gould, Proc.Bost., Soc. JST. Hist., iii., p. 346, 1850;

U.S. Expl. Exped., xii., p. 461, pi. 43, f. 577; Reeve, Conch.

Icon., f. 52.

Not common (Census).

Class PALLIOBRANCHIATA.

Family TEREBRATULID^.

Genus Magellania, Bayle, 1880

[= Waldheimia, King, 1850; non Brulle, 1846].

*M. flavescens, Lamarck {Terehratida), 1819.

Terehratula australis, Q. & G., Voy. Astrolabe, t. 85, f. 1-5, 1835.

N. Coast (Census).

30
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Genus Kraussina, Davidson, 1859.

[ = Krmissia, Davidson, 1852; non Dana].

*K. Atkinsoni, Ten.-Woods (Kraussia), P.R.S.Tasm., 1878, p. 57,

Kraussina Atkinsoni, Davidson, Tr. Linn. Soc. (2), iv., 1887,

p. 127, t. 21, f. 5-6; Twelvetrees & Petterd, P.R.S.Tasm., 1900,

p. 90, f. 4.

Type, Long Bay, D'Entrecasteaux Channel.

Subgenus Megerlina, Deslongchamps, 1884.

*K. Lamarckiana, Davidson, P.Z.S., 1852, p. 80, t. 14, f. 22-23.

Tamar Heads (Census); D'Entrecasteaux Channel, W. L. May.

Genus Magasella, Dall, 1870.

*M. Cumingi, Davidson, Tr. Linn. Soc. (2), iv., pt. ii., p. 97, t.

xvii., figs. 22-23.

Loc.'? (Coll. W. F. Petterd !); near Swansea, E. Coast, W. L. May.

SUMMAKY OF ADMITTED SPECIES.

Class Cephalopoda 10

Gasteropoda

—

Subclass Prosobranchiata 448

Polyplacophora 24

Opisthobranchiata 19

Nudibranchiata 1

Pulmonifera 12

— 504

Scaphopoda 4

Laraellibranchiata.. .. 1.57

Palliobranchiata 4

Total 679
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iv,

—

Synonyms applied to Tasmanian Species, with their

ADOPTED names; AND SPECIES WRONGLY ATTRIBUTED TO

Tasmania.*

Cephalopoda.

Argonauta oryzata, Meuschen=i4, nodosa.

Spirula hevis, Gray=»S'. australis.

Gasteropoda.

Acanthochcetes zelandicus, T.^ds.=Acanthochites ashestoides.

Acaoithochites Coxi, [Pilsb.], Lodder : not admitted.

Actceopyramis concin^ia, A. Ad. =^ Adelactceo7i casta.

Acus [^^^ Terebra~\ bicolor.f

Adeorbis picta, T. Wds., not Tasmanian.

jEsopus \^=Colinnbella^^losa, apud T. Wds.f

Alaba ^^^.^^Dia^a spp.

Alexia Harrissoni, Bedd.= i4. meridionalis.

Alvania >ipip.= Eissoia spp.

Ampullarina minnta, T. Wds.=iV«<ica sp. indet.

,,
Tasmanioi, Le Guillou : species unrecognised.

Ayicillaria fusiformisj Petterd= i4nci7Za oblonga.

,,
mucronata (pars), T. Wd^.=^Ancilla hebera (a Table

Cape fossil).

,,
obtasa, Petterd=J?ic^7Zrt Petterdi.

Aplysia Tasmanica [Bedd.], Lodder : nomen nudum.

Bankivia varians, 'BeGk=B. fasciata.

Birostra MacCoyi, T. Wds., is not Tasmanian.

* Synonyms mentioned in the Systematic List (Part iii.), for the sake of

brevity have not been repeated in the following list.— [Ed.].

f To save the repetition of specific names entries of the character of

Acus bicolor=Terehra hicolor,

^Esojysus Jilosa, apud T.Wds. = Columbella Jilosa

have been abbreviated so as to read as in the text above, or as

Chiton [— I laxlpliora'] petholatus (a)

when a change in the gender of the adjective is involved.— [Ed.].
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Cadulus Petterdi, nom. nud.=:6'. acuminatus.

Callomphala [=^Neritula\ lucida.

Cantharidus [^=::::^ Baiikivia] fasciatus (aJ.

,,
Peroni=Pliasianotrochus eximius, color var.

Cassis achatina, apud Jjodder=Se'mica8sis pyrum.

„ Ceylonica, Paetel : undescribed.

Ceratia [=Bissopsis'\ McCoyi.

,, Mar ice, T. Wds. : nom. nud.

,,
punctato-striata, T. Wds. =Zeztco^ina casta.

Cerithidea [^Batillaria] Diemenensis, Paetel.

Cerithiopsis \j=^ Newtoniella'] albosutura.

„ [= „ ] Angasi.

„ Atkinsoni,=N. crocea.

,,
clathraia.=]V. Angasi.

,,
\=]}^ewtonieUa] crocea.

„ John8toni,=N. crocea.

„ purpurea,=^N. albosutura.

„ ridicida=C. minima.

Chiton aereus, Rve., apud Lodder : belongs to New Zealand.

,, albidus, Blainy. ^=Plaxiphora sp., unrecognisable.

australis, T. Wds. ^=Ischnoradsia Novce-Hollandioi.

,, Coxiy Pilsbry, apud ljoddev=^G. jugosus.

,, lineolatus, Blainv.=C/u^on ? sp., unrecognisable.

,, muricatus, Adams, apud Lodder=(7. limans, Sykes, not

confirmed.

,,
[=PZax2pAo?-a] petholatus (a).

,,
piceus, T. Wds.=1 Liolophu7'a Gaimardi, not confirmed.

„ proteus, T. Wd%.=Ischnochiton fruticosus.

,, Sinclairi, [Gray] T. Wds.=(7. pellisse7'pe7itis.

,, speciosus, T. Wds. ^=Ischnochiton contractus.

,,
' Tasma7iicus [Carpenter], Paetel, is not known.

,, tulipa, Q. & G. : belongs to Cape of Good Hope.

,, Zelandicus (Q. k G.), T. Wds.=^Acanthochites asbestoides

Cingula \=Rissoia'\ Atkinsoni.

„ \==Rissoia^ 3Iarice, T. Wds.

CinguUna australis, T. Wds.=^ Rissoia Tenisoni.
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Cirsotreina varicosa is not Tasmaiiian (teste W. F. Petterd).

Clanculus conspersus, Ang., non Ads.=C Yatesi.

„ nodoHratus, A. Ads.:=C. plebeius.

„ nodidosus, A. Ads., is nob Australian.

,, ringens, Menke : wrongly assigned by Tryon.

Clathurella Browniana^ T. Wds. M.S.^=Mangilia cducinans.

„ parvida, G. B. Sow.=zC philomeno'..

Concholepas foliaceus
, Q. &l G.= Ilijyponyx antiquatus.

,, suhrufa (Sow.), T. Wda.^^Hipponyx Danieli.

Colina [=Ataxocerithium] rhodostoma, Paetel.

Columhella achatina, apud Lodder=:(7. tenuis.

„ hnpolita, Sow.= C. austrina.

„ ijificmata, Crosse l=C. semiconvexa.

,, pUosa, T. Wds.^=^C. Jilosa.

,, saccharata, Rve.=(7. semiconvexa.

„ Tayloriana, Tryon=C cdhomaculata.

,, Tenisoni, Tryon=C Angasi.

,, unisulcata, Kobelt=C. 7niltostoma.

Cominella [==Agnewia\ tritoniformis.

Conus pontificalis, Lk. : wrongly assigned.

„ Tasmanice, Sow. : doubtfully Tasmanian.

Cremnobates corneus, Sw.=zOphicardelus australis.

,, \_=Ophicardelus^ parvus, Sw.

,, solida, ^w.=^Marinula patula.

Crepidula onyx, apud Lodder=C unguiformis.

Cryptoplax spinosa, A. Ads.=C. striatus, var.

Cyclostrema [=Skeneaf\ Bruniensis, Bedd.

Kingil, Brazier, apud Lodder : nomen nudum.

/nicrotata, Petterd, apud Lodder : nomen nudum.

spinosa, T. Wds.=^ Astraliiwi sp. (junior).

Susonis, T. Wds.= (7. australe.

Tatei, Lodder, non Angas^=C. Harriettcie.

Cyprcea annulus is not Tasmanian.

,,
pulicaria, Rve. : attributed to Tasmania by Paetel; not

known.

,, Scotti, Broderip : not Tasmanian.
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Daphnella bitorquata, G. B. Sow.=i>. Legrandi.

Diala Johnstoni, Fa.ete\^= Cerithiopsifi Johnstoni=C. crocea.

„ varia^ A. A.di^.^=D. semistriata.

Diaphana nivea, Vetterd^^ Cyprcea sp. (juv,).

Diloma atrovirens, Philippi, belongs to N. Zealand.

Drillia Angasi, Lodder non Crosse=Z). Beraudiana.

,, [^Daphriella] minuta, T. Wds.

,, Sinensis, Lodder non Hinds=Z>. Coxi.

., Weldiana, T. Wds., is a tropical shell {teste Rev. H. T.

Hull).

Elenchus spp. =Phasia7iotrochus spp.

Emarginula tenuicostata, T. Wds.:=SabemarginuIa rugosa.

Eiioplochiton undulatas==^Onithochiton undulatus : belongs to

New Zealand.

Ethalia Tasmanica, T. Wds., is not Tasmanian.

Euchelus canaliculatus, T. Wds.= ^. baccatus.

Eulima Legrandi, Beddm,; type lost, species unrecognisable,

,, Lodderce, Tate, MS., apud Lodder=^. bivittata.

Fasciolaria traptezium, Linne, is not Tasmanian.

E^issurella australis, l^vaM^^^Capiluna lineata.

„ 7nus, Paetel : undescribed.

„ ossea. Sow. (non Go\x\d)^=Tugalia parmophoidea.

„ I'asmaniejisis, ^on\\Qt= Megatebenniis trapezinus.

FissurelUdea [=Lncapinella] nig^'iia [Sow.], Paetel.

Fossarus [=^ Minos] Fetterdi, Paetel.

,, Tasmanicios, T. Wds.=Euchelus scabriusculus (juv.).

Fusus spectrum, apud Lodder=^. Novce-Hollandice.

Galerus calyptrceiformis, 'Paete\=^Calypt'i'cea tomentosa.

Gibbula australis, [T. Wds], Paetel= (?. Tiberiana.

„ dep7'essa, T, Wds.=^Dilonia Adelaidce (jun,).

,, dolorosa, T. Wds.= Z>. Adelaidce {V).

„ sulcosa, A. Adams, is an unfigured species of N. Australia.

,, solorosa, Lodder : typographic error for dolorosa.

Glyphis s,-pp. ^= Fissu7'idea spp,

Glyphostonia \_=^ Mangelia] pauciitiac^data.
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Haliotis ancilis, Rve. I attributed by Paetel to Tasmania ; not

,, astricta, Rve, j known.

,, carinata, T. Wds.=//. Emmce.

„ elegans, Koch : Swainson's record not confirmed.

Haminea cymbalum, Angas i

,, obesa, T. Wds. l> =Zr. tenera.

,, Zealandice, apud Lodder )

Hastula \=Terebra\ Brazleri.

Hipponyx suhrufa, apud Lodder=^. Danieli.

lanthina bijmi^iita, Gray : identification doubtful.

Ischnochiton australis=I. Novce-Hollandice, non /. australis, Sow.

,, divergenii=^I. fruticosus.

Lamellaria indica, apud ljoddQV=Marsenia ophione.

,,
\=Marsenia\ ophione.

Lepldopleurus speciosus, Ad. & Ang.=Ischnochiton decussatus.

Liotia annulata, Tate (pars)=Z^. compacta.

,, clathrata, apud Lodder
\ r i 7 ^

. . } =^L, subquadrata.
,, discoidea, T. Wds. J

,, lamellosa, T. Wds.=X. subquadrata.

,, Mayana !, Tate : incorrectly attributed to Tasmania.

,, siderea, Ang. =Z. Tasmanica.

,, speciosa, Ang.=Pseudoliotia micans.

Litiopa \=Diala^ lauta.

,, [= „ ] semistriata.

Littorina Eddice, Petterd, MS.= Z. erronta^ Nevill : introduced

to Kelso.

,, Hisseyana : see pp. 449, 457.

,, nodulosa^^=Tectaria nodulosa.

,, punctata^ Gmel., apud Lodder, is not Australian.

,, undulata, Gr3bj=L. Maurltiaiia.

Lophyrus \=Ischnoradsia^ australis, Rve.

Lorica volvox is quoted by Miss Lodder, perhaps on the faith of

earlier but false identifications.

Lunella \^Turbo^ undulata (us).

Mangilia gracilina, T. Wds.,MS.==ilf. Adcocki.

,, jjseudocarinata, Rve., is not confirmed.



448 CENSUS OF THE MARINE MOLLUSCA OF TASMANIA,

Marginella voluti/bi'tnis, Sow.=i/. pygjncea.

Marsenia indica^=^M. ophione.

Megalat7'actus maximus, Tryon^^Siphonalia Tasmaniensis

Megatehennus \= Fissurellidea\ concatenatus (a), apud Lodder.

Metula \=risania\ reticulata^ Paetel.

Microsetia sipip.=Bissoia spp.

Minos \=Fossarina'\fu7iiGulatus {a), Lodder.

,, \j=^Gibbula'\ Legrandi, Lodder.

Mitra Capensis, Lodder, apud Dunker=if. Teresim.

,,
granatina, T, Wds., is not Tasmanian.

,, seinilivida, T. Wds.= J/. Teresice.

,, Tatei, Angas=J/. Legrandi.

,, testacea, Swainson li=^M. badia.

Monilea turbonata, T. Wds. : doubtfully Tasmanian, related to

M. lentiginosa.

Monodonta Adelaidm, Phil. ) 7^., aj ? • ?'

V =JJilotna Adelaidce.

„ australis, T. Wds. J

,, crinita, Phil., belongs to N. Zealand.

,, [=Z)i/o??i«] odo7itis, Wood.

,. reticidai'is [Wood], Paetel, belongs to N. Zealand.

,, striolata^ Q. & G.= Trochocochlea australis.

,,
zebra, Phil.= 7^. constricta, var.

Murex ternispina is casually introduced to Flinders Id. (R. M.

Johnston !).

JVassa Jonasi, apud Lodder=7^. Burchardi.

,, monile, apud Lodder^iV. Jacks onianoj.

Natica didyma, Bolten=iV. ampla.

,, Strangei, T. Wds.=iV^. ampla.

Neptunea \j=Siphonalia^^ Tas7naniensis, apud Paetel.

Ne7'ita 7ieriti7ioides is wrongly attributed by Paetel.

,,
punctata (Q. & G.), Lodder=iV^. 7nelanotrag7is.

Onithochiton undidatus, Q. & G., Van Dieman's Land, Gray, in

Moll. Brit. Mus., belongs to New Zealand.

Pachypoma \=Astraliuirt\ aureum [Jonasj, Paetel.

Patella decora^ Phil.=P. stellmformis.

Pire7iella \=Batillaria^^ JJiemenensis, Paetel.
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Planifora [=^Plaxiphora] petholata, T. Wds.

Pollia Petterdi is not Tasmaniaii.

Pomatiopsis badgererisis, R. M. Johnston ) n n r-^
.

I =^(JoxieUa confusa.
J, striatula, Cox. j

Purpura albosutura [T. Wds.], Ijodder:^:: Cominella alhoUrata.

„ madreporarium, Sow.,- is not Tasmanian.

Ricinula si>p.=Sistrum spp.

,, undata, Lodder, non Chem.=>S'. reticulatum.

Risella picta [Phil.], Paetel=^. melanostoma.

Rissoia elegans, Angas^^^. cheilostoma.

,, Hisseyana [T. Wds.], Lodder : tip of a Trochoid shell.

,, plicata, Hutton=^. cheilostoma.

,, punciatostriata, T. Wds.=Leucotina casta.

,, torcularis, [T. Wds.] Tate : is not Tasmanian.

Rissoina Angasi, 'PeaiS,e=R. flexuosa.

„ approxima, ^etterd=Rissoia approxima.

,, concatejiata, T. Wds. : species undefinable.

„ lirata, Angas=R. nivea.

,, striata, Q. cfeG., non Gray, apud Lodder, is not Australian.

,, toxopleura, Tate=^. nivea.

,j
\= Rissoia^ siipi'ascidpta, T. Wds.

Rotella infraplanata [Sow.], Paetel, is not Australian.

Scalaria cancellata, Tryon, attributed to T.-Wds., is undescribed.

,, varicosa, Lk , is wrongly attributed {teste W. F. Petterd).

Schizochiton 7iy'mpha, Rochebrun, is unrecognisable.

Scutellastra Chapmani, T. Wd^.= Patella stellce/or?nis.

Senectus circularis, Rve.= 7W6o Gruneri.

,, filosus, Kiener, is not known,

Setia \=Assiminea^ Brazieri, T. Wds.

„ Jlamia, Bedd.=^^sso^V^ Beddomei.

,, .Siennce, T. Wds.=A ssiminea Tasma^iica.

Sigaretus australis [Hanley], Paetel=AS'. zonalis.

Solarium i7ifundihulum has been imported from Bird Island, N.

Australia.

l^itylifer Tasmanicus, T. Wds.= Fetterdella Tasmanica.

Syrnola varians, Tate & May=<S'. suprasculpta, {teste J. H. Gatliff).
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Terehra fictilis, Lodder, non Hinds=^. hicolor.

„ \==DafjhneUa\ Harrissoni, Lodder.

„ Jukesii, Loddev \_y„^^.(„
,, Kieneri, Deshayes j

,, nitida (pars), Rve.= 2^. plicateUa, Deshayes, is wrongly

assigned.

,, spectabilis, Tryon=7'. addita.

Thalotia \=Cantharidus\ Baudini, Paetel.

,, dolorosa, T. Wda.^^Diloma Adelaidce.

Trachyradsia inornata^=Callochiton inornatus.

Triton sip^). =^La7npusia spp.

,, nodiferus, apud Lodder=X. australis.

Tritonidea Petterdi, Angas, is from Bird Island, N.E. Australia

{teste W. F. Petterd).

Trochita calyptrceformis^Calyptraia to7nentosa.

Trochocochlea chloropoda, Tate=l^. melanoloma.

,, compta, T. Wds. : nomen nudum.

Trochus \=Astralium] au7'eus{iim).

,, australis, T. Wds.==/>^^oma Adelaidce.

,, Peroni, Vhi\. =:= Phasianotrochus eximius.

„ porcatus, A. Ad. =^ Trochocochlea constricta,vd^v.

„ Preissi, M.enke=Cantharidus pulche^'rimus.

Trophon Marice, T. Wds. : nomen nudum.

Truncatella Ceylonica, Pfeiff'er=:r. teres | not actually known

,,
micra, T. Wds.^^:!'. Ceylonica ) in Tasmania.

Tugalia australis, T. Wds. ^

„ intermedia, IXve. > ^=T. 2^cirmophoidea.

,, Tasmanica, T. Wds. )

Turbo cucullata, T. Wds., is probably exotic.

,, filosus [Kiener], Paetel, is not known.

Turritella constricta, ^\e.= T. clathrata.

„ incisa, Rve., is not known.

„ incisa, T. Wds.= 2^. iSophice.

„ Sophice, Brazier, is not known.

,, subsquamosa, Dunk., is not Tasraanian.

,, Tasmanica, Rve.=7^. lamellosa (*?).

,, Tasmanica, Rve., apud T. Wds.= :Z^. Gunrii.
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Umbonium Tasmmiicum, T. Wds., 1880, is not Tasmanian.

Vermetus dentiferus=i Thylacodeb sulcatus.

Zizyphinus granulatus^ T. Wdn. =^Calliostoma Meyer i.

Class Lamellibranchiata.

Aniphichcena [=(t<xHJ modesta : not confirmed.

Anaitis \=Ghione^ lamellosa, Rom.
Anatina tnaritina, apud Paetel, is not known.

,, anserifera^ apud Reeve & Gunn, is an error of locality.

A7'ca pistachia, Lk. : type attributed to King Id. ; species un-

recognised.

,, semitorta, Lk. : type attributed to King Id. ; doubtless a

mistake.

Arcopagia [= Pseudoarcopagia] decussata.

Avicula hyalina, T>uu\ier ) r>, • -i-^
_ L ' =^rteria papilionacea.

scalpta, Rve.

Azara triquetra [Hanley], 'Paetel^^^Anapella cuneata.

Barbatia Domingensis is the Atlantic type of B. squamosa.

Callista Candida, Desh., is wrongly attributed to Australia.

,, citrina, Lamk., is wrongly attributed to Tasmania.

,, multistriata belongs to New Zealand.

Cardita Preissi, Menke, is wrongly attributed by Paetel.

Cardium papyracenm is not actually known.

Chama fragum, Rve.= 6'. spinosa,

CJiione aplirodina, Lk.= (7. scalarina,

,, ^tutchburyi, Gray, is wrongly attributed to Tasmania.

Circumphalus lamellatiis, Ijk.= Chione Umiellatics,

Corbula erythrodon, Lk. i - i • m^
, \ not known m lasmama.

,, zelandlca, Q. & G. j

Crenatula modiolaris, Lk. : type from Maria Id., but doubtless a

mistake.

Dosinia coeruleoj Rve., is not Tasfnanian.

,, incisa, Rve. } t\ i • 7 ^ rry

.

'- =^lJ. scabrmscula^ not lasmanian.
,, Japomcay Rve.

)

,, ponderosa [Gray], apud Kenyon, is not Australian.

,, scabriusciila is not Tasmanian.
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Gari Atkinsoni, Brazier : nomen nudum.

Gouldia Petterdi, T. Wds. ) i^ 7 m
_- _ ^^^ ,

) =^Myocliariia 1 asmamca.
„ Tasmanica, T. Was. )

I£iatulaJlonda,(jrOu\d=SoJe?iofeUi7ia donacioides'. not recognised.

,, \=Sangt(,inolaria\ vitrea, Deshayes.

Kuphus arenarius, Linne : Van Dieman's Land, not Tasmania.

Limopsis JBassi, E. A. Smith, is not recognised.

Loripes assimilis : 1 Tasmanian.

,, [=Cri/ptodo?i] glohosum.

Lucina divaricata, T. Wds=i. {Divaricella) Cumingi.

,, ovum, 'KYe.= Cryptodon glohosum.

Lutraria dissimilis )
^
y=L. rnyncficena.

,, oolonga, i non Gmelin j

Mactra australis, Lik.=^M. polita.

Meleagrina alhina, Lk. : type attributed to Canal D'Entrecas-

teaux; considered an error.

Modiola alhicostata, var. polita \ ,, .^ ^ ^^^ ,
\=^M. inconstans.

et var. neoulosa, 1. Wds. j

Myochmna WoodsL Petterd ) ^^ m^
. -r. 1 r ^=^^- lasmamca.

„ Woodei m raetel
j

Myodora elegantula [Angas], Lodder=^? Thraciopsis angustata,

Mysia sipp.:=:^Diplodonta spp.

„ sphericula [Desh.], Lodder=Z). glohularis.

Mytilicardia cassicosta, Lodder, non Ijk.= Cardifa aviculina.

Mytilus crassus, T. Wds.= il/. ater.

,, edulis, Lodder, non Linn.=Jf. planidafiis.

,, ohesus,- Dkr., is wrongly attributed by Paetel.

Nucula Grayi, T. Wds., non D'Orb.=iV". ohliqua.

Ostrea cucullaia, Angas, non Born=0. glomerata.

,, edulis, T. Wds., non Linn.^0. Angasi.

,, mordax, T. Wds., non Gould=0. glomerata.

5, rutupina, T. Wds., non Jeff.= 0. Angasi.

Papliia triquetra [Hanley], Ta,ete\^=Anapella cimeata.

,, NovcB-Zelandice is not known in Australia.

Pecten fumatus, T. Wds., non Lk.=P. meridionalis.

Pythina Deshayesiana, Lodder, non Hinds= J/yZi7^« Deshayesi.
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Radula lima, T. Wds.=i/ewrt mulflcostata.

Rupellaria hrevis= Venerupis brevis, is not Australian.

Saxicava aitstralis, Lk.=»S. arctica.

Semele decora, A. Ad.: wrongly assigned; doubtfully Australian.

„ Warhiirtoni, T. Wds., is probably exotic.

Spisula similis, Gray, belongs to N. Australia.

Tellimya anomala, Lodder, apud AngSi^--^Mysella anomala.

Teredo navalis [Linn.], T. Wds. : sp. and gen. indeterminate.

IHmoclea \_=C1iione^ australis.

Triyonia acuticostata, non McCo)^=7'. margaritacea (juv.).

,, dubia, Sow. : wrongly assigned to Tasmania (G. B.

Sowerby in litt.).

Venerupis attenuata, Reeve, Mon., f. 7 : attributed to Tasmania,

by Paetel; not knoM^n.

,, brevis, Q. & G. : wrongly assigned to Australia.

Ventricola gallinufa=^Chione gallinula.

Class Palliobranchiata.

Muhlfeldtia \=Kraussina^ Atkhisoni.

,, [= J/6(/er/^7^a] Lamarckiana.

Terebratella \==Terebratulina^ cancellata : not yet known.

,,
[Magasella] Cumingi.

,, rubicitnda : not Tasmanian, introduced with oysters.

{teste W. F. Petterd).

V.

—

Critical Remarks on sOxMe Species and Diagnoses of

TWO new Species.

MuiiEX laminatus, Petterd {Trophon).

Spire-whorls four, medially angulated, the anterior half with a

keel on the periphery and another half-way to the front suture,

crossed by close-set imbricating lamellae whieh are raised into

scales as they cross the keels. Pullus of one and one-half whorls,,

smooth, glossy; anterior part of last turn somewhat planulate,

then rounded and becoming angulated on the posterior ridge,

ending flatly atop—the whole plug-like.
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The whole conformation of this evidently very young shell as

compared with an equal-sized M. umhilicatus suggests near

specific affinity.

Dimensions of type : length 5 (vix), breadth 275 mm. A few

other examples in other collections agree perfectly with the type.

JosF.PHA Tasmanica, Ten.-Woods.

The transference of this species to Phos by Dr. Verco has not

our approval. J. Tasmanica has the characteristic aperture of

Cominella and the plications on its columella are totally distinct

from the twisted and ridged basal part of the columella in Phos.

Phos tenuicostatus, Ten.-Woods (Cominella).

This is the living analogue of a distinctive group of species in

the genus Phos, occurring in the Older Tertiary (chiefly Miocene)

of Australia. The group is characterised by its arched columella,

twisted and ridged at its front, and by its stout subcylindrical

pullus of three or four whorls; the simpler ornamentation, feeble

columellar twist, and the form of the protoconch remove these

species from the more tj^pical ones, e.g., P. senticosus. Among

the fossil species, P. teyiuicostatus comes very near P. cominell-

oides; and among the trivial differences, the most apparent is the

slightly shouldered whorls of the fossil.

MiTRA Legrandi, Ten.-Woods.

The type and two examples referred to the same species

identified by the Eev. Ten.-Woods, were given to one of us by

Mr. Legrand. The first has a length of 4 mm., three spire whorls

and a cylindroid pullus of two smooth red-coloured turns; there

are four plaits on the columella, the anterior one of which is

somewhat immature. South Australian examples have been

traced up to a length of 5 mm., with four spire-whorls and four

well-defined plaits. The so-called cotypes are those referred to

by Ten.-Woods as larger examples of M. Legrandi, but they are too

large and stumpy to be attached thereto, and they represent the

juvenile state of M. Schomhurgki, most accurately represented by

Mr. Hedley's illustration of this so-named M. Legrandi.
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Marginella Joiinstoni, Petterd.

This is a micromorph of M. muscfiria, and exhibits a tumidity

on the body-whorl near the outer lip as in that species; though

on account of smaller size of the shell it is not so conspicuous.

Because Messrs. Pritchard k GatlifF considered this feature to be

absent, they have maintained M. Johnstoni to be of specific rank.

Examples of intermediate size occur on the south coast of Yorke

Peninsula, S. Australia.

Mitromorpha alba, Petterd {Columhella).

Shell dull white beneath a thin pale straw-coloured epidermis,

mitrteform, acuminate at both extremities. Embr3^o of two and

one-half smooth convex whorls, of large increase; the tip is of a

brown colour. Spire-whorls three and one-half, ornamented by

revolving subacute ridges, approximately equal-sized and equi-

distant, at first five in number, increasing to eight on the

penultimate. Body-whorl about three-fourths the total length,

ornamented all over with revolving ridges, which are more

rounded than those of the earlier whorls. Aperture narrow;

columella very slightly arched, with two oblique plications

(developed at the adult stage only); outer lip with a wide and

shallow sutural sinus, smooth within but its margin minutely

crenulated by the spiral lirae. Length 6, breadth 2.25 mm.
The form is that of a Conomitra^ but having a sutural sinus

and the columellar plaits not continued into the interior ; it

simulates Mitrella, differing by the presence of folds on the

columella.

In general terms the description of M. llrata, Adams (the type),

applies to the Tasmanian shell, but as neither figure, dimensions,

nor details of ornament are given, it would be unsafe to attach

the two; though in M. lirata the ^pire and aperture are stated

to be of equal length. The original diagnosis is rather contra-

dictory in respect to the characters of the columella, thus "recta,

leviter transversim lirata;" and "like the Cancilla-ionn oi Mitra,

but without any trace of plaits on the columella," and again
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under the description of the species, " labio, plica unica incon-

spicua."

The genus is composed of a few living and rare species, and by

extinct species in the Eocene of Australia, Miocene and Pliocene

of France.

M. Flindersi, Pritchard k GatlifF, is certainly the same as

M. cilba^ and M. Brazieri, E. A. Smith, is probably synonymic;

the species occurs in South Australia, Victoria, Tasmania and

New South Wales If M. volva, G. B. Sowerby, ©f S. Africa, is

identical, then J£ alha antedates it.

COLUBRARIA BbDNALLI.

The white or grey colour of the test is varied, as seen in good

specimens, by two rows of yellowish spots on the spire whorls,

one at the posterior suture and the other at the anterior third;

on the body-whorl there are in addition a few spots around the

base of the snout.

Semicassis pyrum, Lamarck (Cassis).

Under this name we include ^S. paucirugis and S. nivea; all

the forms occur in Tasmania.

S. pyrum typica has subtabulate whorls, S. pyrum paiiciriigis

has tabulate whorls, and >S'. pyrum nivea has convex whorls; but

they are connected together in respect of marginal outline by

intermediate examples.

The species exhibits great variation in the number and strength

of the spiral ornament. Also as regards the development of

tubercles; thus the series of tubercles on the periphery occupies

usually from one to one and three-fourths turns, rarely two and

one-half, sometimes only half a turn restricted to the posterior half

of the body-whorl; in others the series is interrupted ; a second row

is occasionally developed on the anterior half or two-thirds of the

body-whorl.

The development of the columellar ridges and of tubercles on

the outer lip increases with age ; though in the majority of

examples the margin of the outer lip is smooth; the denticulation

of the lip, an inconstant character, cannot therefore be regarded
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as sufficient to separate C. paucirucjis as insisted upon by
Pritchard k Gatliff (Proc. Roy. Soc. Vict., xii., 189, 1899).

EuLiMA APHELES, Ten.-Woods.

This species is indistinguishable from E. augur, except "base

marked with three or four equidistant spiral lines."

EULIMA TeNISONI.

The type of E. micans in the Hobart Museum represents a

species distinct from the shell figured by Tryon and attributed

by him to Woods' species. It has a shorter spire ending more

stoutly, the base flatter though not angulated, aperture relatively

larger and slightly more obliquely produced; it has resemblance

to E. fulvescens, A, Adams.

Batillaria Diemenensis, Quoy & Gaimard [Ceritliium).

A common littoral shell in Southern Australia, commonly

recognised as Turrifella cerifhium, Q. & G., accurately agrees

with the type specimen in the Paris Museum, though not recog-

nisable from the authors' figure. Ceritliium Diemenense of the

same authors is well figured and agrees with the young shell of

the forenamed species. Because Diemenense is the earlier name,

and because more faithfully pictorally represented, it is here pre-

ferentially employed.

Triforis fasciata, Ten.-Woods.

This species has been referred to T. scitula, A. Adams, imper-

fectly known; but as that species is stated to have only one series

of well-developed granules, whilst T. fasciata has three to five,

the attachment is not justified.

Littorina Hisseyana, Ten.-Woods.

Many examples of this shell have been received from Mr.

Legrand, named as above in the author's own handwriting; they

are the fry of Leiopyrga^ or at any rate belong to Trochidce, as

indicated by the pearly lustre and the thin horny multispiral

operculum.

31
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LiTTORiNA Eddi^, Petterd, MS.

Found on seaweed at Kelso, Tamar Heads, but not in a living

state, is referable to L. errones, Nevill, and is presumably an

accidental introduction.

FossARUS MiNUTUS, Petterd (Crossed).

Shell minute, turbinate, solid, smooth, shining, dull white.

Whorls four, convex; apex bluntly rounded. Peristome entire;

outer lip varicosely much thickened, ecurved; basal lip interrupted

in the middle by a wide deep notch; columella rounded (broad

but not flattened), thickened medially, to simulate a tooth,

opposite to the linear umbilical chink. Length 1"1, breadth

0-7 mm.

The unique example cannot satisfactorily be referred to

Crossea, even though its sinuated front lip were accidentally

formed, which it does not appear to be. Its reference to Fossarus

is doubtful.

Adeorbis Vincentiana, Angas.

The very juvenile state of this species offers some marked

characters, unsuspected in adult examples already known up to

which they have Ijeen traced.

Shell rather patulous, hemispherically depressed, thin, orna-

mented on the penultimate whorl by elevated lamell?e-like ridges

becoming closer and finer with the growth of the shell. Pullus,

marked at its junction with the spire by a thick varix. consists

of two and one-half translucent whorls, the last of which is

roundly angulated and 3- to 4-carinated. Base defined by an

angulation commencing at the upper margin of the aperture,

which curves round the umbilical crater to join the outer edge of

the front lip; the umbilical margin curves round to join the end

of the straight columella. Aperture somewhat obliquely trape-

zoidal; outer lip widely arched; front lip obliquely transverse and

straight except at its junction with the columella, where it forms

a narrow sulcus. Length and breadth, 2*2 mm.
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RissoiA TUMiDA, Teii.-Woods (Diala).

Dlala fumida and Rissoia Kersliawi are certainly the same by

comparison of authentically named specimens. The species is

closely related to R. olivacea and R. Frauenfeldi; the ornament

is like the latter, but the shell is smaller and not so stumpy and

the whorls are flat. Brazier referred Diala tumida to R. olivacea;

but unless R. olivacea and R. Frauenfeldi are the same, then R.

tumida is a distinct species. The reference by Brazier of R.

Diemenensis, Petterd, to R. olivacea is confirmed.

RissoiA DissiMiLis, Watson {Eiilima).

The reputed type of Eulima Tasmanica, Ten.-Woods, in the

Hobart Museum is a Rissoia, perhaps a large and white specimen

of R. cyclostoma as has been suggested ; but " its somewhat

depressed form," to use the author's phrase, does not apply to R
cyclostoma, though it does to Rissoina cylindracea, Ten.-Woods,

a Port Jackson shell which one of us has recently renamed

Rissoia ischua; but as suggested by Mr. Hedley, the species is

already known as Eulima dissimilis, Watson, also a Port Jackson

shell. Eulima eurycliades and Mucronalia ccantliias, Watson,

should be transferred to Rissoia. Eulima Tasmanica has priority

of publication, but the specific name has been virtually pre-

occupied in Rissoia; cylindracea has previously been used, so

that Watson's specific name of dissimilis should be adopted.

R. dissimilis, R. Verconis and R. Simsoni are closel}'- related;

R. Verconis is much smaller than R. dissimilis, is margined at the

anterior suture, which is deeply channelled; R. Simsoni is more
cylindroid and is much larger than R. dissimilis.

Rissoia Mari^, Ten.-Woods.

This species has been somewhat generally but erroneously

attributed to Diala semistriata, to wiiich it has some resemblance*

but is more elongated, with convex whorls, has a complete peri-

stome, and the base is smooth (not striated as is usual with D.
semistriata). R. Marice is not infrequently of a uniform dark
colour. It occurs in S. Australia (R. Tate) and in Victoria (J.

H. Gatliff !).
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Rissopsis spp.—We have referred to this germs three Rissoia-

like species which offer two well-defined differential characters,

namely, an included nucleus (the summit of the spire is truncated

and the nuclear whorls are immersed) and a thin exse-rted

columellar lip; in shape they are inclined to be c3dindroid. The
reference to Rlssopsis is conjectural, as no authenticated examj^le

of it has been studied by us.

LlOTIA ANNULATA AND L. COMPACTA.

These are distinct species; the former has a sunken spire and

the interspaces between the ribs are smooth; the latter has a flat

spire and is spirally striated between the ribs; otherwise they are

much alike.

Cantharidus Allporti, Ten.-Woods {Zizypliinus).

Living examples are of a shining pale brown colour, sparsely

rose-spotted; the lirae within the aperture correspond in number
with the exterior revolving ridges. In old specimens the anterior

suture is margined by a bifid non-granulose encircling rib.

Cantharidus Baudini, Fischer {Trochus).

The so-called Zizyphinus fragum of previous Tasmanian lists

is referred to the above. The most conspicuous difference between

Z. fragum, Phil., and C. Baudini is in the number of granular

ribs: for the former four (apud Philippi), for the latter eight

(apud Fischer), increasing to eleven.

Akera Tasmanica, Beddome.

Shell globosely-oblong, imperforate, thin, hyaline. Colour

brown, darker-tinted posteriorly, with a narrow white band near

the shoulder and a wider one in the anterior-third. Last whorl

inflated, equalling the total length of the shell, rounded at the

shoulder; spire truncated, flush with the posterior margin of the

last whorl, separated by a channelled suture, terminated by a

hyaline bulbous nucleus. Aperture contracted above, enlarging

anteriorly to the arched front; outer lip truncatedly angled pos-

teriorly; columella arched, simple. Leugth 1-9, width 1*2 mm.
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Description based on an authentic specimen in the collection

of Mr. W. F. Petterd.

MvocHAMA Tasmanica, Ten.-Woods {Oouldia).

Gonldla Tasmanica, as illustrated by the accompanying figures

of the type (Text fig. 13), is clearly a Myochama, as already indicated

by Mr. Petterd ; its

inner aspect shows the

triangular ligamental

pit and the absence of

teet I ; it represents

the free stage of the

species, which is char-

acterised by its widely Fig. IS.—Myochama Tasmanica.

separated rounded concentric ridges. Length 2-5, width 3 mm.
3f. Woodsii, Petterd, is founded on the same species after

becoming attached and ext(:;nding irregularly. Length and width,

1 mm.
Meretrix planatrlla, Lamarck.

Philippi in 1845 was the first to figure this Lamarckian shell and

to give it a locality, "Insula Van Diemenensis''; the figure

represents a young shell of about 20 mm. in the anterior-posterior

diameter. Tenison-Woods misread Philippi'.^ locality as " Terra

Van Diemenensis," and so included the species as Tasmanian.

E. A. Smith in the Challenger Report (p. 136), makes \f. Diemenen-

sis a synonym with M.planatella. Venus nitida, Quoy ctGaimard,

if the type locality (Hobart) is correct, is probably synonymic;

otherwise it is not known here. The species attains to a length

of 65 mm.
Venerupis brevis, Quoy & Gaimard.

The type-example of this species is reputed to have come from

Hobart. Hutton (Man. N. Zealand Shells, 1880, p. 152) says of

V. brevis that it is probably the same as V. paupercula^ which

Carpenter records from Mazatlan.

V. brevis from its figure recalls V. obesa, the margin of which

is not crenulated. Indeed, it would appear as if a mistake had
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been made; the crenulated margin belongs to V. Diemoiensis, as

indicated by its radial costation. However, V. hrevis is not

known to Tasmanian collectors, but if Tasmanian it may be a

deformed example of V. ohesa. *

Mytilicardia aviculina, Lamarck.

The type came from King Island and was figured by Delessert

in 1841, and the study of that figure does not permit of hesitation

in regarding excavata and Tasmanica as the same as it. M.

excavata is based on a young shell, having rose-coloured spots

chiefly on the large post-medial ribs. M. Tasmanica is based

also on a small-sized specimen; "gaping below" is incorrect, and

the distinction " ribs smooth instead of lamellar projecting scales"

is also incorrect; M. Tasmanica \'^ perhaps more dilated behind,

and M. excavata shows a tendency of the larger ribs to become

broader as compared with M. Tasmanica; but these differences

are individual rather than racial.

Modiolarca Tasmanica, Beddome.

If Miss Lodder's specimen, which is fignred on p. 439, is rightly

named and there is no reason for doubt, then the species is an

interesting addition to a genus known hitherto by three species,

all of the Southern Hemisphere, two of which are circumpolar.

M. Tasmanica is most allied to M. trapezina, Lamarck, from

which it differs by the insinuation of the antero-ventral margin,

by the attenuated and prolonged front margin, and by the pos-

session of two teeth on the hinge-line (E. A. Smith describes the

hinge of M. trapezina "with a small tubercular tooth in each

valve ").

Pecten actings, Petterd.*

This species has the form and general ornament of /'. tigris, as

represented by Philippi's figures of that Lamarckian shell. The

radial groups are about twelve, flatly convex and truncatedly

defined; the costal threads in each group are usually three, and

* To this species I should refer P. hednalli, Tate; but as my late colleague

was not consulted on this point the synonym is not inserted in the text.

—

[W. L. May].
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there are one to three threads in the concave interspaces. Ihe
sculpture, all over, consists of quincunxially arranged, small,

close-set pits as in P. undiilatus.

Cahditklla elegantula, sp.nov. (Text fig. 14.)

Shell rotund, slightly oblique, solid, white ; regularly and
closely concentrically lamellose-striate, crossed by about 20
shallow radial sulci

which undulate the

concentric raised

threads. Inner mar-

gin of valves strongly

creiiate-dentate.

Length and width

Fig. 14.

—

CardUella elegantida.

Comes nearest to C. in fans, which is distinctly costated and
traversed by transverse depressed ridges.

Blackman's Bay, W. F. Petterd.

Genus Legrandina, Tate & May.

Shell equivalve, nearly equilateral, oval ; hinge-line curved,

famished in the right valve with a prominent cardinal tooth, in

the left with two diverging cardinals; several oblique lateral

teeth in each valve. Cartilage internal in a pit under the beak.

Genus proposed for a minute bivalve obtained some years ago

from the stomach of a mullet (probably taken in the Derwent) by

Mr. W. Legrand, the veteran Tasmanian conchologist. There

jippears to be no existing genus that can properly receive this

form; its nearest relative seems to be Perrierina, Bernard, from

Stewart Island. It is perhaps the most minute Australian

pelecypod yet described, and its characters are descernible with

difficulty.

L. Beunardi (PI. xxvii., figs. 98, 99).

Shell minute, equivalve, nearly equilateral; thin, white, shining

and semitransparent, moderately convex; surface ornamented

with numerous fine radial ridges, most conspicuous towards the
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ventral margin, crossed by close thread-like strife or growth-lines,

margin scarcely crenulated. Hinge-line curved; in the right

valve are a long subcostal cardinal tooth and two anterior sloping

teeth; on the posterior side are three strong oblique lateral teeth.

Left valve with two diverging flattened cardinal teeth, and

laterals corresponding to those in the right valve. Cartilage

internal, in a pit beneath the beaks. Muscular scars very faint;

pallial line simple. Umbo, ventral diam. 1-5, antero-posterior

diam. TT mm.

Type to be presented to the Hobart Museum; a considerable

number of specimens collected.

EXPLANATION OF PLATES.

Plate xxiii.

Fig. I.—Crossed cancellata, Ten. -Woods; from a specimen in Petterd's

Collection,

Fig, 2.—Lampusia nodocostata, Tate & May; from the type.

I'ig. S.—Murex laminata, Petterd; from the type.

Fig. 4. Odontostomia Tasmanica, Ten. -Woods; from a specimen in the

Hobart Museum.

Fig, 5,—Rissoa 2ierexigua, Tate & May; from the type.

Fig, 6,

—

Erato himacnlata, Tate.

Fig. 7.

—

Alexia meridionalis, Brazier.

Fig. 8. - Rissoa peUucida, Tate & May; from the type.

Fig. 9,

—

Fossarina fimiciilata, Ten. -Woods.

Figs. 10-11.

—

Triforis fasciaUis, Ten. -Woods.

Fig. 12.

—

Clanculus philomena, Ten.-Woods; from the type.

Fig. 13.

—

Apollo epitrema, Ten. -Woods; from the type.

Fig. 14. - Thi/lacodes caperatus, Tate & May; from the type.

Figs. \o-Yl.—Turritella Atkinsoni, Tate & May.

Plate xxiv.

Fig. 18.—Rissoa demessa, Tate & May; from the type.

Fig. 19.

—

Columhella saccharata, Reeve.

Fig. W.—Cantharus kingicola, Tate & May; from the type.

Figs. 21-22.— Gibbula Legrandi, Petterd.

Fig. 23.

—

Schismope Taswiamca, Petterd; from the type.

Fig. 24. Beddomei, Petterd; from the type.

Fig. 25-26.— Zidora Legrandi, Tate; from Tate's specimen.
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Fig. 27.— Drillia cancellata, Bedclome ; fiora a specimen compared with

Beddome's type.

Fig. 28,

—

Daphnella miimta, Ten. -Woods; from a specimen in the Hobart

Museum,

Fig. 29,

—

Drillia Agneivi, Ten,-Woods; from the type.

Fig. 30.

—

Mitra Franciscana, Ten. -Woods; from a specimen dredged in the

Derwent.

Fig. 31.

—

Gibbitla dolorosa, Ten.-Woods; from the type.

Fig. 32. Clathurella Desalesii, Ten. -Woods.

Fig. 33, St.-Galliae, Ten. -Woods; from a specimen in collection

of Rev. H. D. Atkinson.

Fig. 34. granulosissima, Ten.-Woods.

Fig. 35.

—

Mangilia delicatula, Ten. -Woods.

Fig. 36.

—

Donovania fenestrata , Tate & May; from the type.

Plate XXV.

Fig. 37.

—

Syrnola Fetterdi, Tate & May; from the type of Obeliscus tasmanicus,

Fetterd.

Fig. 38.

—

Eulimella turrita, Petterd; from the type.

Figs. 39-40.

—

Liotia subquadrata, Ten. -Woods.

Fig. 41.

—

Scalaria minutula, Tate & May.

Fig. ^2.—AnciUa Petterdi, Tate,

Figs. 43-44.

—

Eulimella micra, Petterd; from the type.

Fig, 45,

—

Odontostomia deplexa, Tate & May; from the type.

Figs. 46-48.

—

Cyclostrema Harriettce, Petterd.

Fig. 49.

—

Natica Tasmanica, Ten.-Woods.

Fig. 50.

—

Eulima Mayi, Tate; from the type.

Fig. 51.

—

Dentalinm Weldianum, Ten. -Woods; from a specimen in the

Hobart Museum.

Fig. 52.

—

Cadulus sjoretiis, Tate & May; from the type.

Fig. 53.— Odontostomia varians, Tate & May; from the type.

Fig, 54.

—

Syrnola micra, Pritchard & Gatliff; from the type of 8, Harris.^oni,

Tate & May.

Figs. 55-56.

—

Fseudorissoina Tasmanica, Ten. -Woods.

Fig. 57.

—

Eulimella aurantica, Angas; from the type of E. aurantia, Petterd.

Fig. 58.

—

Eulima inflata, Tate & May; from the type.

Fig. 59.

—

Liotia densilineata, Tate; from a cotype.

Fig. 60.

—

Eulima Tenisoni, Tyron; from the type of Eulima micans, Ten.-

Woods.
Plate xxvi.

Fig 61.

—

Rissoa apicilirata, Tate & May; from the type.

Fig. 62. Hulliana, Tate.

Fig. 63. bicolor, Petterd.
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Fig, 64. Eissoa Beddomei, Tate.

Fig. 65. descrepans, Tate & May; from the type.

Fig. 66.

—

Fossarm bulimoides, Ten.-Woods; from the type (?) in Hobart

Museum.
Fig. 67.

—

BUsoa tumida, Ten. -Woods.

Fig. 68.

—

Odontostomia variant, Tate & May.

Fig. 69.

—

Rissoa approxima, Petterd; from the type.

Fig. 70. Agnemi, Ten. -Woods.

Fig. 71. duhitabilis, Tate; from type of R. duhius, Petterd.

Fig. 72. demesm, Tate & May; from the type.

Fig. 73. Petterdi, Brazier; from the type of R. pulchella, Petterd.

Fig. 74.

—

Marginella cratericula, Tate & May; from the type.

Fig. 75.

—

Rissopsis bulimoides, Tate & May; from the type.

Fig. 76.—Rissoa Simsoni, Tate & May; from the type.

Fig. 77. wiilirata, Ten. -Woods.

Fig. 78.

—

Marginella dcnticulata, Tate; from Tate's specimen.

Fig. 79. pumilio, Tate & May; from the type of M. minutissijna

y

Ten. -Woods.

Fig 80. Allporti, Ten. -Woods.

Fig. 81. tridentata, Tate.

Fig. 82. Stanidaiis, Ten. -Woods; banded form.

Fig. 83. cy)nbahim, Tate; from Tate's specimen.

Plate xxvii.

Fig 84.

—

Marginella 3Iayi, Tate; from the type.

Fig. 85.

—

Crossea miniita, Petterd; from the type.

Fig. 86.

—

Rissoa Verconis, Tate; from the type.

Fig, 87.

—

Marginella biplicata, Tate & May; from the type.

Fig. 88. multlplicata, Tate & May; from the type.

Figs. 89-90.

—

Nacella Tasmanica, Pilsbry; from a cotype.

Fig. 91.

—

Cydostrema micron, Ten. -Woods.

Fig 92.

—

Marginella ovukeformis, Tate & May; from the type.

Fig. 93.

—

Cydostrema porcellanum, Tate & May; from the type.

Fig. 94.

—

Rissopsis consorbrina, Tate & May; from the type.

Fig. 95.

—

Marginella Simsoni, Tate & May; from the type of Marginella

minima, Petterd. ,

Figs. 96-97.

—

Carditella pectinata, Tate & May; from the type.

Figs. ^Q-^^.—Legrandina Bernardi, Tate & May; from the type.

Figs. 100-101.—Carditella delta, Tate & May; from the type.

Fig. 102.

—

Diplodonta Tasmanica, Ten. -Woods.

Fig. 103.

—

Cyamium mactroides, Tate & May; from the type.

Figs. 104:-106.—Myodora Tasmanica, Ten. -Woods.

Fig. 101.- Carditella Atkinsoni, Ten. -Woods; from a specimen in collection

of Rev. H. D. Atkinson.
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472* NOTES AND EXHIBITS.

Melaleuca Deanei, F.v.M. -Cook's River (A. A. Hamilton).

Locality given in the " Handbook of the Flora " is Lane Cove

River. Mr. Deane informs me that the type specimens (described

by Baron von Mueller, Proc. Linn. Soc. N.S.W., 1886) were taken

from isolated plants. Mr. Camfield has also collected specimens

from individual plants between Arncliffe and the National Park.

In view of the possible extinction of this rare plant I would

suggest its cultivation. I may mention that the seeds do not

mature until the second or third season.

Cyperus plat i/stylis, 'R.Br.—Ma.n\y (A. A. Hamilton). Recorded

in Woolls' " Plants Indigenous in the Neighbourhood of Sydney; "

only one locality is given elsewhere, viz., Hawkesbury River.

Sporobulus diarider, Palis.—Cook's River (A. A. Hamilton;

Dec, 1900). The localities given for this grass are with one

exception from the Blue Mountains, north through Queensland.

Mr. Fred Ti^rner in his work " Australian Grasses " gives the

locality and range as coastal districts of New South Wales and

Queensland. Specimens in the National Herbarium are from the

Blue Mountains and the interior; also from Homebush (Coll.

J. H. Maiden).

Lindsaya trichomanoides, Dryand.—Bulli (M. T. Perry; May,

1900). In the Proceedings of this Society for 1886 (p. 929) will

be found a Note on this species by the Rev. Dr. Woolls confirming

an earlier doubtful record in the " Flora Austral iensis " of its

occurrence at the Kurrajong."^ The " Handbook of the Flora "

gives the locality as Clyde River district. Specimens in the

National Herbarium are from the Pacific Islands and New
Zealand. The specimens under notice are identical with the last

mentioned.

* Some of Mr. Selkirk's specimens from the Kurrajong, with fructification,

were exhibited by Dr. Woolls in illustration of his Note, and were afterwards

presented by him to the Society's herbarium— [Ed.].

[Printed off December 13th, 1901.]
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Rev. W. Walter Watts contributed the followiiii

Previous record

Queensland.

Additional Notes on the Mosses of New South Wales.

Having received a further report from Dr. V. F. Brotherus

upon specimens of Mosses sent to him at intervals, I beg to

communicate, for purposes of record, a few notes upon the returns.

(i). My Richmond River collections have yielded the following

results :

—

1. Seven new species, including a genus new for New South

Wales, which will be recorded when described, and a new form

{f. flagellaris, Broth.) of Acanthocladium extenuatum, Brid.

2. Three species and one form new for New South Wales, viz.

:

Archidium brishanicum, C. Muell. \

Bryum immarginatuvi, Broth. I

Physcomitrium brishanicum, C. Muell. )

Bryum erythroinjxis, CM. /. minor.—Previous record un-

known to me.

3. Eight species and one variety new for the Richmond River,

viz. :

Bryum abruptinervium, Q. Muell.—Previously recorded from

Mosman's Bay by Mr. Whitelegge.

Bryum argenteum, var. niveuni.—Previously found at Tam-

worth by Mr. C. T. Musson; also in Tasmania b}^ Mr. Weymouth.

Bryum crenatide^is, C. Muell.—Previously found at Cambewarra

by Mr. Whitelegge.

Bryum erythropyxis, C. Muell. — Previously recorded from

Hume River by Miss Campbell; from Cambewarra by Mr. White-

legge; and from Appin and National Park by Mr. Fors3'-th; also

found at Tamworth last year by Mr. D. A. Porter.

Bryum pyrotheciiuiiy Hpe., CM.—Previously recorded from

Cambewarra by Messrs. Whitelegge and Thorpe; and from King's

Tableland, National Park and the Nepean River by Mr. W.
Forsyth.

32 L r
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Leucohryum candidum, Brid.—Previously found at Braidwood

by Mr. W. Bauerlen; and at Lilyvale by Mr. Whitelegge. Well

known in New Zealand and Tasmania.

Anomodon brevi7ie7'vis, Broth.—Previously found at Cambe-

warra by Mr. Whitelegge; and in Queensland by Mr. Wild.

Porotinchum gracillimum (Hampe), Broth.—Previously found

at Gosford by Mr. Whitelegge.

Rhizogonium Geheehii, C. Muell.—Previously collected at Gos-

ford by Mr. Whitelegge: and "near Sydney" by Mrs. Kayser.

(ii.) A. collection made at Emu Plains and on the banks of the

Nepean gave the following results :

—

1. Two new species.

2. Fifteen species, and two forms, either new for N.S.W., or

new for the Nepean district.

Acaulon Sullivani, CM.
Entosthodon Sniithhurstii, Broth., Geh.

Bartramifi strictifolia, Tayl.—This species, new for N.S.W.,

has also been collected at the Warrumbungle Ranges by Mr.

Forsyth.

Ephemerum cristaltan, C. Muell.

Fissidens ligulatus, H.f.W.

Fissideyis WooUsianiis, CM.
Grlmmia apocarpa (L), Hedw. : f. foliis brevissime piliferis vel.

submuticis.

Fissidens Dietricliice, CM.: f. minor.

Hypnum rutabulum.

Stereodon cupressi/ormis (L).

Tortida atrovirens, (Sm.)

„ chlorotricha^ Broth., Geh.

Leptodontuim pap)illatiun (H.f.W.).

Orthodontium lineare, Tayl.

Pleuridiu7n hrachycaulon (CM.).
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Pleuridium virlcle (CM.)

Porotrichum gracillimnm (Hpe.), Broth,

(iii.) Specimens collected at Mosmcan's Bay, Waverley and Bur-

wood, 3delded the following results :

—

1. One new species found on a fruit tree in the Hon. E.

Vickery's garden, Waverley.

2. The following species of interest

:

Tortula pandurcefoUa, Hpe., CM.—At Waverley and at

Mosman's Bay.

Pleuridiuyn hrachycauloa (CM.).—Burwood and Concord.

Pleuridium, nervosum (Hook.).—Burwood; previously recorded

from Parramatta by Mr. Whitelegge.

Macromitrium Geheehii, C Muell.— At Mosman's Bay mixed

with Macromitrium Wattsii, Tortula pandurcefolia , and Raphido-

stegium acicidum, CM. This curious Macromitrium was found

by Mrs. Kayser "near Sydney" in 1872. The present is the

second record. But I understand that, by an interesting coinci-

dence, it has been found by Mr. Maiden at Stuartbrook.

(iv.) I beg also to note that one of m}' specimens from Emu
Plains was a Pottla, a genus not yet recorded for New South

Wales, but that the species was not determinable. I have

also to add that Mrs. King, of Waverley, sent me a small

collection of mosses from the Blue Mountains, and that

among them was Brentelia fttsco-aurea, Broth., a new species

recorded lately by Mr. W. Forsyth. I may also report the

following finds :

Hediviyia ciliata (Dicks.).—Tarana (JVIr. J. A. Thorpe).

Grimmia leiocarpa, Tayl.—Girilambone (Mr. Bauerlen).

Funaria hygrometrica, L.—Girilambone (Mr. Bauerlen).

Campylojnis clavatus, R.Br.^Grose Valley (Mr. Bauerlen).

An omission has also to be supplied. Dr. Brotherus' paper

—

"Some New Species of Australian Mosses," Part ii.—contains

a description of Macromitrium exsertum, Broth., found by Mr.

I
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W. Bauerlen in the south of this State. The species has not

hitherto been referred to in this Society's Proceedings.

Mr. Johnston exhibited mounted specimens and sections in

illustration of his paper.

Mr. R. Helms exhibited a remarkable spider (Dicrostichus sp.)

from Rose Bay, together with its nest and egg-bags.

The President exhibited several botanical relics of very great

historical interest to Australian botanists, namely, a specimen of

Eucalyptus rohusta, Sm., collected and labelled by Robert Brown

"Swamp Mahogany, Septr. 1803, near the sleeping-place, Sydney";

a sample of the drying paper used by the same botanist in 1802,

with a number of notes thereon in his own handwriting, showing

the patient care exercised in drying his specimens; and a speci-

men of Emhothrium \_Lomatia\ tinctorium collected in Tasmania

in 1801 by Labillardiere, whose herbarium was subsequently

acquired by Mr. Webb, of Florence, and afterwards presented to.

the Botanical Institute of the same city.
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WEDNESDAY, AUGUST 28th, 1901,

The Ordinary Monthly Meeting of the Society was held in

the Linnean Hall, Ithaca Road, Elizabeth Bay, on Wednesday
evening, August 28th, 1901.

Mr. J. H. Maiden, F.L.S., etc., President, in the Chair.

DONATIONS.

Department of Agriculture, Brisbane—Queensland Agricul-

tural Journal. Yol. ix. Part 2 (August, 1901). From the Hon.

the Secretary for Agriculture.

Department of Mines and Agriculture, Sydney—Agricultural

Gazette of New South Wales. Yol. xii. Part 8 (August, 1901).

Memoirs of the Geological Survey of New South Wales, Sydney

—Geology, No. 2. The Iron Ore Deposits of New South Wales.

By J. B. Jaquet, F.G.S. (1901). From the Hon. the Minister for

Mines and Agriculture.

Royal Society of New South Wales, Sydney — Abstract of

Proceedings, August 7th, 1901: Journal. Yol. xxxiv. (1900).

From the Society.

Department of Mines and Water Supply of Yictoria—Annual

Report for the Year 1900. From the Secretary for Mines and

Water Supply,

Field Naturalists' Club of Yictoria, Melbourne—Yictorian

Naturalist. Yol. xviii. No. 4 (August, 1901). Froyn the Clah.

Royal Society of Yictoria, Melbourne—Proceedings. Yol. xiv.

(New Series). Parti (August, 1901). From the Society.

University of Melbourne—Matriculation Examination Papers,

May, 1901. From the University.
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Department of Agriculture, Perth, W.A.—Journal. Yol. iv.

Part 1 (July, 1901). From the Secretary.

Conchological Society of Great Britain and Ireland, Manchester

—Journal of Conchology. Vol x. No. 3 (July, 1901). From

the Society.

Entomological Society of London —Transactions, 1901. Part 2

(July, 1901). From the Society.

Geological Society, London—Geological Literature added to

the Geological Society's Library during the Year ended Decem-

ber 31st, 1900 (June, 1901). From the Society.

Manchester Literary and Philosophical Society—Memoirs and

Proceedings. Yol. xlv. Part 3 (July, 1901). From the Society.

Royal Physical Society, Edinburgh—Proceedings. Yol. xiv.

Part 3 (Session 1899-1900). From the Society.

Royal Society of London—Proceedings. Yol. Ixviii. No. 447

(July, 1901). From the Society.

Royal Irish Academy, Dublin—Transactions. Yol. xxxi.

Parts 8-11 (June-July, 1900). From the Academy.

Perak Government Gazette, Taiping. Yol. xiv. Nos. 21-23

(June-July, 1901). From the Government Secretary.

American Academ}'' of Arts and Sciences, Boston— Proceedings,

Yol. xxxvi. Nos. 16-23 (January-March, 1901). From the

Academy.

Academy of Natural Sciences, Philadelphia—Proceedings,

1900. Part 3 (September-December). From the Academy.

American Geographical Society, New York—Bulletin. Yol.

xxxiii. No. 3 (1901). From the Society.

American Museum of Natural History, New York— Bulletin.

Yol. xiii. (1900) ; Yol. xiv. Articles i.-iv., pp. 1-52 (January-Feb-

ruary, 1901) : Memoirs. Yol. i v. (Anthropology, Yol. iii.). Part

2 (January, 1901). From the Museum.
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American Naturalist, Cambridge. Vol. xxxv. No. 414 (June,

1901). From the. Editor.

Brooklyn Institute of Arts and Sciences—Science Bulletin.

Vol. i. No. 1 (April, 1901). From the lyistitute.

California Academy of Sciences, San Francisco— Occasional

Papers. No. vii. Synopsis of California Stalk-eyed Crustacea.

By S. J. Holmes (June, 1900) : Proceedings. Third Series.

Botany. Vol. i. No. 10; Vol. ii. Nos. 1-2 (1900) : Geoloyij. Vol.

i. "^0^.1-^ {i'dOOy. Math.-Physics. Vol. i. Nos. 5-7. (1899-1900) :

Zoology. Vol. i. T.p., &c. (1897-1899) ; Vol. ii. Nos. 1-6 (1899-

1900). From the Academy.

Field Columbian Museum, Chicago—Anthropological Series.

Vol. ii. No. 4 (December, 1900) : Geological Series. Vol. i. No. 8

(February, 1901) : Report Series. Vol. i. No. 6 (October, 19U0) :

Zoological Series. T.p., &c., of Vol. i. (1895-1899) ; Volii. (1901;

;

Vol. iii. No. 3 (March, 1901). From the Museiim.

Johns Hopkins U'niversit}^ Baltimore—Hospital Bulletin.

Vol. xi. Nos. 108-114, 116-117 (March-December, 1900) : Univer-

sity Circulars. Vol. xix. Nos. 144-147 (April-July, 1900) : Ophi-

ura hrevisfina, a Dissertation. By C. Grave (4to. 1900). From
the University.

^

Museum of Comparative Zoology, Harvard College, Cambridge
— Bulletin. Vol. xxxvi. No. 7 (July, 1901). From the Director.

Bureau of American Ethnology, Washington—Seventeenth

Annual Report (1895-96). Part 1 : Eighteenth Annual Report

(1896-97). Part 1. From the Director.

U.^. National Museum, Washington—Reports for the Years

ending June 30th, 1897 (Part ii.), 1898, and 1899 (1900-1901) :

Report upon the Condition and Progress of the U.S. National

Museum during the Years ending June 30th, 1898 and 1899

(1900-1901). From the Director.

Washington Academy of Sciences — Proceedings. Vol. iii.

pp. 217-272 (July, 1901). From the Academy.
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Wisconsin Natural History Society, Milwaukee— Bulletin.

New Series. Vol. i. No. 4 (October, 1900). From the Society.

Government Museum, Madras—Catalogue of the Prehistoric

Antiquities. By R. B. Foote, F.G.S. (1901). From the Museum.

Gesellschaft fiir Erdkunde zu Berlin—Verhandlungen. Band

xxvii. (1900). Nos. 9-10 ; Band xxviii. (1901). Nos. 1-2 : Zeit-

schrift. Band xxxv. (1900). Nos. 4-5. Froin the Society.

Naturhistorisches Museum in Hamburg—Mitteilungen. xvii.

Jahrgang(1900). From the Society.

Naturwissenschaftlicher Verein des Regierungsbezirkes zu

Frankfurt a.d. Oder—Helios. Band xviii. (1901) : Societatum

Litterae. Jahrgang xiv. Nos. 1-12 (1900). From the Society.

Zoologischer Anzeiger, Leipzig. xxiv. Band. No. 647 (Juli,

1901). From the Editor.

Societe Royale Linneenne de Bruxelles—Bulletin. 26® Annee.

Nos. 7-8 (Juin-Juillet, 1900). From the Society.

Journal de Conchyliologie, Paris. Vol. xlix. No. 2 (1901).

From the Director.

Societe Hollandaise des Sciences a Harlem—Archives Neerlan-

daises. Serie ii. Tome iv. 3® Liv. (1901). From the Society.

Academie Imperiale des Sciences de St. Petersbourg—Bulletin,

v®. Serie. Tome xii. Nos. 2-5 (1900) ; Tome xiii. Nos. 1-3 (1900) :

Memoires. viii^ Serie. Tome x. No. 7 (1900), F^-om the Academy.

Zoologische Station zu Neapel— Mittheilungen. xiv. Band.

3 u. 4 Heft (1901). From the Society.

Konink. Natuurk. Vereeniging in Nederl. Indie, Batavia

—

Natuurkundig Tijdschrift. Deel Ix. (1901). From the Society.
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DESCRIPTIONS OF NEW SPECIES OF AUSTRALIAN
COLEOPTERA.

By Arthur M. Lea.

Part VI.

MALACODERMID^.

Carphurus rhytideres, 11. sp.

(J. Elongate, shining, depressed. Red; head at base, eight

apical joints of antenna3, a transverse jDatch at apex of prothorax,

scutellum, meso- and metasternum, abdomen (except apical seg-

ment, apical half of penultimate and apex and sides of the other

segments), coxse and femora (except knees) black; tarsi infuscate

or not; elytra coppery-green or blue. Clothed with long straggling

blackish hair and with fine whitish pubescence, more noticeable

on el3^tra and abdomen than elsewhere.

Head with, fine punctures at base and sides; a distinct fovea on

each side in front and a less distinct one behind and between

them. Antenna? rather .stout, scarcely extending to apex of

el3'tra, 3rd-10th joints feebly serrate internally. Prothorax

transverse, sides round; in front with a deep transverse polished

groove; median line very distinct from near base to near apex,

polished and traceable across frontal groove; each side with a

deep oblique groove starting from the posterior angles and open-

ing out into the frontal groove. Scutellum subquadrate, sides

and apex slightly incurved. Elytra slightly increasing in width

to apex, densely and rugosely punctate. Abdomen almost

impunctate. Leya long ; anterior tibi^ie distinctly bisinuate

beneath, the others straight. Length 7J, to apex of elytra \\ ;

width 1| mm.

9. Differs in having the head smaller, with thinner antennae,

the prothorax simple (except for a feeble longitudinal impression),
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less transverse and with the black patch less transverse and more

rounded.

Hab.—Gereddton, W.A. Con spinifex grass and on several

species of Acacia).

The sculpture of the prothorax in the male is most remarkable;

the three deep grooves (leaving out of consideration the median

line) are rather wide and deep, the transverse one deeper than

the others, and (intensified by its colour) appearing as if seared

in with a red-hot wire; on each side of each of the oblique grooves

there is a small (almost fasciculate) tuft of black hair. The

female is a typical Carphurus, so I have not considered it neces-

sary to genericall}'- separate the species.

Carphurus invenustus, n sp.

g. Elongate, shining, depressed. Head and prothorax of a

rather dark red, the former at base clouded with black ; antennae

black, the three basal joints red; elytra purplish-black; abdomen

black; legs black, the anterior tibite and knees and the four

posterior tibire at extreme base red. Clothed with long blackish

hair, sparse on head but denser there than elsewhere, the elytra

and abdomen with fine and rather sparse whitish pubescence.

Head narrowed behind eyes, these rather large and prominent;

finely and irregularly punctate, a shallow fovea between and

slightly in front of eyes. Antennae not extending to apex of

elytra, 4th-10th joints rather strongly serrate internally. Pro-

thorax longer than wide, sides slightly rounded, apex rounded;

transversely depressed at base; impunctate. Scutellum almost

concealed but evidently reddish. Elytra increasing in width to

apex; densely and rather finely punctate, base very finely punc-

tate, apex impunctate and polished. Ahdoinen impunctate.

Legs long and thin. Length 5, to apex of elytra 3|; width 1Jmm.

9. Differs in having considerably smaller and less prominent

eyes, shorter antennae, and the prothorax less depressed at base

and clouded with black on the sides anteriorly.

^a6.-Nowra, KS.W. (Mr. G. Masters).
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A dingy species not very close to any with which I am
acquainted.

C. CYANOPTERUS, Bohem. Hah.—Mount Barker, W.A.

C. LATiPENNis, Lea. Hah.—Swan River, W.A.

Neocarphurus basizonis, n.sp.

Narrow, shining. Deep glossy black; lower part of head, knees,,

tarsi and basal segments of abdomen obscure brown; antennae

pale yellow, the four apical joints black; basal two-sevenths of

elytra pale testaceous, the extreme base, suture and about

scutellum infuscate; base of prothorax testaceous; eyes dingy-

green, when wet a beautiful emerald-green. The entire upper

surface with long thinly scattered blackish hairs.

Head feebly transverse, almost flat, with a feeble impressed

line on forehead ; finely punctate ; antennae as in N. chloro^ys.

Prothorax impunctate, longer than wide, basal third depressed

and suddenly and greatly narrowed, slightly increasing in width

from basal third to extreme base. Scutellum very small. Elytra

widely emarginate at base, sides slightly increasing in width to

apex, about once and one-half the length of prothorax, impunc-

tate. Abdomen impunctate, widest in middle. Legs long and

thin; posterior tibicie feebly curved. Length 2|, to apex of elytra

1^; width I mm.

''^aft.—Nowra, N.S.W. (Mr. G. Masters).

The specimen described (judging by its smooth head) appears

to be a female, but I have described it as it represents a very

distinct species. Mr. Masters obtained two specimens, one of

which he kindly presented to me.

Balanophorus megalops, n.sp.

(J.
Elongate, shining, depressed. Black, the elytra with a

bluish or purplish gloss; two basal joints of funicle and under

surface of 3rd, mouth-parts and extreme base of head, prothorax,

basal fifth of elytra, mesosternum, abdomen (except two apical

segments), four anterior coxae, basal half of anterior femora and
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•extreme base of anterior tibi?e clear reddish-testaceous. Sparsely

/clothed with long blackish hair, the elytra and legs in addition

with fine greyish pubescence.

Head considerably wider than prothorax and almost the width

of apex of elytra; eyes very large and prominent, occupying more

than half the total width; behind eyes very finely transversely

corrugated. Antennae extending to apex of elytra; 3rd-10th

joints pectinate, ramus of 3rd short, of 4th as long as the joint

itself, of each of 5th-10th twice as long as the joint, these slightly

•curved, 11th joint very distinctly curved, its apex slightly

thickened and acuminate. Prothorax almost twice as wide as

long, gently convex, sides very gently rounded. Elytra at base

about once and one-half the width of prothorax, at apex fully

twice as wide; apex conjointly rounded; moderately distinctly

punctate. Basal joint of tarsi as long or almost as long as the

rest combined; comb of anterior indistinct. Length to apex of

elytra 3 J, of abdomen 4J; width IJmm.
Hab.—OtioYd, N.S.W. (type in Coll. Mr. George Masters).

A small and very pretty species about the size of B. hiplagiatus

or janthinipennis, but very different from either; in its large

eyes it resembles B. Macleayi.

CLERID^.

Lemidia obliquefasciata, Gorham.

Not having sufficient literature at present I cannot enter into

the synonymy of this species. But as it is an abundant one

about the Swan River, and has numerous varieties, some notes

may be of use. The species may be beaten abundantly from the

blossoms of Hakea, Eucalyptus, Dryandra^ tfec, in early spring;

•one of m}^ specimens was reared from the coccid Brachyscelis

stro7nbylosa.

The form described by the Rev. H. S. Gorham had a black

head, reddish prothorax (the disc infuscate), black elytra with a

narrow basal stripe, a moderately wide and slightly oblique

median fascia, and a small apical spot on each side, red abdomen

(the apical segments black), and black hind legs.
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I have had under examination the following colour-varieties:

—

Va7\ A.—Median fascia almost white, apical spots wanting.

Va7\ B.—Prothorax immaculate; median fascia almost white^

apical spots absent, legs (except anterior tibise) black.

Var. C.—Prothorax immaculate.

Var. D.—Prothorax immaculate, apical spots wanting.

Var. E.— Prothorax immaculate, apical spots wanting; leg.s^

black, except anterior tibiae and inner portion of anterior femora.

Var. F.—Elytra (except for the basal marking) entirely dark.

Var. G.—Prothorax immaculate, elytra (except for the basal

markings) entirely dark.

Var. H.—The same, except that the elytra have a decided

coppery-green gloss.

Lemidia labiata, Gorham.

Of fourteen specimens of this species under examination

scarcely two are alike in all details; the variety noted hy the

Rev. H. S. Gorham is perhaps less variable than the more typical

forms. Of these one specimen has the pale elytral vittae very

close to the suture, wide and continuous from base to apex, but

with a slight interruption at about the middle; one specimen

with a black prothorax, and another with a discal blotch only,

have each a very distinct and almost white transverse fascia just

beyond the middle and almost touching the sides.

Lemidia sub.enea, Gorham.

A specimen from Mount Kosciusko has all the legs infuscate.

CUPESID^^.

CuPES VARiANS, n.sp. (See Supplementary Note on p. 513.)

Plat, narrow, opaque. Of a rather dingy brown; elytra paler,.

in places feebly mottled ; abdomen and legs concolorous with

elytra. Head and prothorax densely and uniformly clothed

with round muddy-grey scales, almost entirely concealing
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the derm; three basal joints of antennae similarly clothed; the

others with short setose pubescence of a rather dingy brown;

scutellum with black scales; elytra with round stramineous (in

places brown) scales covering the interstices, and placed round

the fovese in such a fashion as to cause them to appear to be

granulate. Under surface uniformly clothed with round muddy-

grey scales; tarsi, intermediate tibi?e and posterior legs with soft

pubescence of a golden tinge, the legs elsewhere squamose.

Head (excluding mandibles) transverse ; base widely and

shallowly emarginate, a median impression continued from base

to between antennae, an impression on each side close to and

continued around eyes. Mandibles stout, strong and irregularly

punctate. Eyes large, round, prominent, minutely faceted.

Antennse terminating before middle of elytra, 1st joint large,

-apex oblique, 2nd small, 3rd-llth cylindrical, 3rd feebly con-

stricted in middle, slightly longer than 1st or 4th, fully twice the

length of 2nd, and equal to 11th, 4th-10th almost equal in length.

Pro^Aorax transverse, disc strongl}^ excavated on each side, middle

longitudinal raised and keel-like, and with a distinct median line;

lateral margins somewhat raised, near apex projecting as an

obtuse tooth ; apex narrower than head, the base wider and

bisinuate, from some directions appearing to be rounded.

Scutellum convex, suboblong. Elytra almost four times the

length of head and prothorax combined, at base about once and

one-half the width of prothorax, near apex fully twice as wide;

suture, 3rd, 5th (except at base) and 7th (especially at the

shoulders) interstices raised and thickened, the interspaces with

double rows of large square excavations or foveae, sides oblique

and with three uniform rows. Junction of prosternum with

pronotum marked by a deep groove; abdomen long, the four basal

segments feebly but distinctly transversel}^ ridged. Legs thin;

anterior tibiae strongly, the intermediate feebly, curved; posterior

straight. Length 13
J,

width 4J mm.

J£ab.—Sydney (types in Macleay Museum).

Not being at liberty to denude any of the (4) specimens before

me, I have described the sculpture from what appears to be a
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partially abraded female specimen, the others appearing to be all

males. The impressions on the head cause four raised spaces to

appear on the disc, and a lobe behind each eye; of the discal

spaces the two front ones are about half the size of the two hind

ones, and all four are raised at their outer anterior edges.

The second specimen, marked as having been " captured on

steps of Elizabeth Bay House, January 19th, 1864," differs in

being much smaller (8 x 2^ mm.), the head and prothorax densely

clothed with pale fawn-coloured scales, which entirely conceal the

derm and sculpture, and with stout darker scales appearing in

places; the antenna?, owing to the much denser clothing, appear

to be stouter and with shorter joints, the apical joints are finely

pubescent, the basal are supplied with stout scales; the elytra are

clothed as in the large specimen, but rather more regularly; on

both this and the two following specimens the scales of the under

surface are as in the large specimens, except that on the head

and prosternum they are somewhat denser and paler.

The third specimen is much smaller and narrower (6x1^ mm ),

and has the head so densely clothed that the sculpture is entirely

hidden ; the scales moreover have a slight reddish tinge.

The fourth specimen (6J x If mm.) appears (to the naked eye)

to be prettily variegated with black and white, and the derm is

considerably darker. The head, antennae and prothorax are

clothed as in the two preceding specimens, except that the

prevailing colour is sooty, the flanks of the head and prothorax

being of a very dingy white; elytra with sooty scales, and with

large irregular patches of whitish scales towards the sides, one

commencing at the shoulder and of- a zig-zag shape which termi-

nates beyond the middle, another almost fasciate near apex; the

apex itself and part of the extreme margin with whitish scales.

CERAMBYCID^.

Prionoplus reticularis. White.

Mr. Simson has shown me a living specimen of this fine New
Zealand longicorn which was given him as having come from a

window-sash made of kauri pine at Launceston (Tasmania).
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COCCINELLID^.

COCCINELLA RELIGIOSAj 11, sp.

Briefly elliptic; shining. Upper surface glabrous, under finely

pubescent. Testaceous; under surface slightly darker than upper

but scarcely infuscate; scutellum dark red (in some specimens

almost black); each elytron with four small round black spots

(besides one common to both on suture near apex), one near

middle of base, two slightly before middle (one of which is rather

close to suture and the other equally close to the side) and one

at about one-third from apex and slightly nearer side than suture.

Head feebly punctate; clypeus rounded in front, sides feebly

angular, but not margining eyes; eyes very finely faceted. Pro-

thorax about twice as wide as the length down middle, sides and

base regularly rounded, sides feebly margined ; moderately

densely, but not strongly punctate. Scutellum transversely

triangular. Elytra densely but not strongly punctate except on

the slightly margined sides, a row of infuscate punctures (in a

scarcely visible depression) commencing between basal spot and

side, and continued along side (jDassing through lateral spot) to

apex, but becoming diffused about suture; episterna wide, nowhere

suddenly narrowed, feebly impressed near four posterior femora.

Abdominal lamellae almost touching 1st suture. Length 5^,

width 41 mm.

^«6. -Behn River, Wyndham, Derby, N. W. A. (Mr. R. Helms).

A very distinct species; the spots on each elytron are disposed

in the form of a cross; on several the sutural spot is absent. I

am not sure as to its correct genus, but no harm can result from

placing it in Coccinella.

C. KiNGi, Macl. //a6.—Tamworth, N.S.W.

C. REPANDA, Thunb. Htth.—New South Wales; Behn River,

N.W.A.

C. ARCUATA, Fabr. Hab.— Tweed, Richmond and Clarence

Rivers, N.S.W.
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C. TRANSVERSALis, Fabr. Hab.—^outh Australia, Victoria,

Tasmania, New South Wales, Queensland; Rottnest Island, Gun

Island, W.A.

Cycloneda Barronensis, Blackb. Hab.—Barvon Falls, N.Q.

Neda testudinaria, Muls. Hab.—Coastal districts of New

South Wales.

N. BouRGEOisi, DeKer. Ilab.—New South Wales.

Alesia frenata, Er. Hab.—Sj^dney.

A. STRIGULA, Boisd. Hab.—Richmond and Clarence Rivers.

Chilomenes quadripustulatus, Muls. Hab.—West Australia

(widely distributed).

Leis conformis, Boisd., var. occidentalis.*

Typical specimens (which I have from Queensland, New South

Wales, Victoria and Tasmania) of this species do not occur in

Western Australia; but from Mount Barker I have specimens of

a very distinctly marked variety which I have named as above.

The variety differs from typical specimens in having the prothorax

black except for a narrow border at the apex and sides, or sides

only, sometimes with a very narrow stripe along the front of

the median line. On the elytra all the spots (with the exception

of the humeral) are joined together, the 2nd and 3rd transverse

rows (of typical specimens) appearing as a wide transverse fascia

extending to both sides and suture, but with sinuous internal

margins; on each shoulder is a large spot enlarged towards the

suture, not two spots as in specimens from New South Wales and

in the majorit}'- from Tasmania. The legs, with the exception of

the tarsi, are entirely black.

I could find absolutely no differences in the eggs, larval stages,

and pup?e of typical specimens and the variety, having had those

of both under observation at the same time.

* A text-figure of this variety has been given in the Journal of the Bureau

of Agriculture of Western Australia for 1897, p. 1433.

33
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Halyzia Mellyi, Muls.

I have this species from Tasmania, Mt. Kosciusko, and S.W.

Australia. The western specimens differ from the others in

being smaller, the black markings reduced in size, and the third

fascia broken up into two spots on each elytron.

H. GALBULA, Muls. Hcib.—Sydney.

H. Edwardsi, Muls. Hah.—Gosford, Richmond River, N.S.W.

H. Pascobi, Crotch. Hah. —New South Wales.

CoELOPHORA Jansoni, Crotch. Hah.—Somerset, N.Q.

C. GUTTATA, Blackb. Hah.—Cairns, N.Q.

C. Mastersi, Blackb. Hah.—Somerset.

C. VERANOIDES, Blackb. Hah.—Sydney, Tweed River, N.S.W.;

Behn River, N.W.A.

Orcus purpureotinctus, n.sp.

Metallic-blue with a purplish lustre; under surface (except

epipleurse), antennae, palpi and legs yellow. Head with sparse

fine golden pubescence in front.

Head moderately punctate; clypeus distinctly expanded on

each side in front of eyes. Prothorax more densely punctate

than head or elytra, its sides strigose. Epipleurte shallowl}--

foveate. Length 5 mm.

Zr«6.—Behn River, N.W.A. (Mr. R. Helms).

The extreme anterior margins of the prothorax are testaceous,

but unless closely examined the whole upper surface appears to

be blue; the head is somewhat green, with the dilated portions of

the clypeus brown. The shape is that of chalyheus, but the

punctures are decidedly stronger; j^unciiolatus is described as

having the prosternum concolorous with the abdomen. I have

seen four specimens.

Orcus citri, n.sp.

Blackish-blue with a slight coppery gloss; prothorax testaceous

but darker along middle; under surface and legs piceous-blue or
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piceous with a coppery gloss; apex and sides of abdomen testa-

ceous, the tarsi, knees and trochanter ferruginous.

Head densely punctate; clypeus strongly expanded on each

side. Prothorax moderately densely punctate, the sides not

strigose. Elytra densely and very distinctly punctate; epipleurae

not foveate. Length 3 mm.

Hah.—Tamworth, N.S.W. (on orange trees).

Appears to be allied to splendens, but very differently coloured.

The punctures are much coarser than in chalybeus. On one

specimen the dark marking of the prothorax somewhat resembles

a ± with the stem dilated in the middle; on a second specimen

it is more like a mushroom; on both it appears to be fuscous with

a coppery-green (or blue) gloss.

Orcus Australasia, Boisd.

This is a most variable species both as regards marking and

size. With the exception of C. transversalis it appears also to

be more widely distributed than any other Australian ladybird.

My specimens vary in length from 4 to 7 mm. The ground colour

is usually a bright metallic-blue, but I have specimens with a

decided greenish gloss and others which are almost black. On
typical specimens the spots vary considerably in size, and the

humeral one in shape; on the variety nummularU'^ the apical

spots vary considerably in shape. I have another distinctly

marked variety which I propose to name—

Yar. quadrinotatus.

In this variety the elytral spots are conjoined so as to form

two transverse markings on each elytron, those at the base being

more or less dumb-bell-shaped and interrupted close to suture;

the apical spots are large and irregularly transversely oblong.

All the specimens I have seen are from Western Australia; on

* Mr. A. Koebele informed the Eev. T. Blackburn that he found nummu-
laris and AustralasicE to be distinct species, but in this he was certainly

mistaken.
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one of them the basal and apical marks are joined by a narrow

stripe towards each side.

0. Lafertei, Muls. Hah.— Brisbane, Q.: Tweed River, N.S.W.

O. QUADRIMACULATUS, De Ker. Hah.—King's Sound, N.W. A.;

Sydney, N.S.W.

O. BiLUNULATUS, Boisd. Ilah.—New South Wales, Tasmania.

O. CHALYBEUS, Boisd. Hah.— Brisbane, Sydney.

Chilocorus Baileyi, Blackb. Hah.— Somerset, N.Q.

NOVIUS TRIDENS, n.sp.

Head, prothorax and scutellum piceous-black; sterna and legs

(tarsi excepted) piceous, anterior tibiae paler; elytra (including

epipleurae) sanguineous, the sides and suture clouded with piceous

;

on the sides not quite to base, on suture to base but rather

indistinctly so; abdomen dull brownish-red. Clothed with short

yellowish-white pubescence. Length 3 mm.
^a6._Sydnoy, N.S.W.

Difiers from cardinalis, besides markings, in being smaller,

less convex, and with much finer punctures; the dark markings

on the elytra are somewhat trident-shajDed. The specimen

described is from the collection of the late Mr. A. Sidney Olliff,

and bears a label in the handwriting of the Rev. T. Blackburn

"Novius sp.n,"

NOVIUS IMMACULATUS, n.Sp.

Piceous-black; antennse, palpi, tarsi, four anterior and part of

posterior tibiae brownish-red. Clothed with short ashen pubes-

cence.

Head and prothorax finely, elytra densely and moderately finely

punctate. Abdomen with six segments. Length 2J mm.

Hab.—Swan River, W.A.

In this species red has entirely disappeared from the upper

surface. In shape it strongly resembles If. Lindi, and I should

probably have taken it for a variety of that species but that the

punctures are rather denser and stronger, and the pubescence is
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slightly longer and with a more decided yellowish tinge. A
specimen from Gerald ton (which appears to be immature) probably

belongs to this species; it has the elytra the colour of dried blood,

with the margins and epipleuras and part of the abdomen

reddish-testaceous.

Novius BELLUS, Blackb.

This species is by no means constant as regards its markings.

The (J (I have several pairs which were taken in cop.) is usually

smaller and darker, the red sutural marking is frequently abbrevi-

ated, and sometimes divided into two portions; in the 9 it is

often shaped like a New Guinea fish-hook. I have specimens

from New South Wales, South and West Australia. Western

specimens are usually much darker than eastern ones I have

one specimen in which each elytron is supplied with but three

(rather small) distinct spots : one close to scutellum, one close to

suture just before middle, and one humeral.

NOVIUS KOEBELEI (Olliff MS.).

This species was never described by the late Mr. A. Sidney

Olliff, but as it is well known in the United States (where several

coloured figures of it have been published) Mr. Olliff's name
(unless indeed the species should prove to be synonymous with

sanguinolentus) will probably stand. I have specimens from the

Richmond River.

N. CARDiNALis, Muls. Ilah.—New South Wales, Tasmania,

West Australia.

N. LiNDi, Blackb. Hah.—Swan River.

Hypoceras Mulsanti, Chp. Hah^.—North Queensland.

Rhizobius TRICOLOR, n.sp.

Elongate, subelliptic. Head, prothorax, sterna, legs (tarsi and

knees excepted) black; elytra blue (in places and from some

directions with a greenish or coppery gloss); antennae, palpi and

abdomen blood-red. Rather densely clothed with white pubes-

cence which is waved on the elytra.



494 NEW SPECIES OF AUSTRALIAN COLEOPTERA,

Densely punctate, the head and prothorax moderately finely,

the elytra coarsely except in the vicinity of the (slightly raised)

suture. Metasternum rather coarsely punctate and transversely

wrinkled. Abdominal lamellae more coarsely punctured than and

terminated considerably before apex of basal segment. Length 5,

width 3J mm.
ZTa^.—Hobart, Tas. (Griffith & Lea).

Much larger than the three blue species [cyaneus, cceruleus

and eminens) hitherto described and the under surface differently

coloured. To the naked eye the elytra appear to be devoid of

pubescence in patches, and these patches vary in position as the

insect is moved.

Rhizobius calomeloides, n.sp.

Rather elongate-elliptic. Dark j^ellowish-red (almost sangui-

neous), prothorax with a piceous blotch on each side of middle,

elytra (margins and suture excepted) piceous-brown or chocolate-

red. Clothed with rather long yellowish pubescence interspersed

with longer straggling hairs of a similar colour; pubescence of

under surface similarly coloured but unmixed and shorter.

Head somewhat irregularly but rather feebly punctate. Pro-

thorax densely, moderately strongly and somewhat irregularly

punctate; scarcely twice as Avide as the length down middle; sides

strongly rounded. Elytra densely, coarsely and irregularly punc-

tate and with small punctures interspersed, near suture a few

large ones causing an apj^earance almost of striation, suture itself

feebly punctate. Intercoxal process of prosternum feebly

depressed, its sides distinctly carinate. Metasternum almost im-

punctate in middle, towards sides becoming rather densely punc-

tate. Abdomen densely punctate, the basal segment irregularly

so, largest punctures immediately behind lamellae, these small,

shining and rather strongly punctate. Length 5, width 3J (vix)

mm.
ZTaS.—Tasmania (Mr. A. Simson, No. 3620), Hobart (Griffith

& Lea).

The piceous blotches of the prothorax (to the naked e^^e) appear

to be conjoined and to occupy about one-third of the surface; the
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elytra (except along the margins and suture) are almost the

colour of dried blood. The character of the markings and the

shape of this species are reminiscent of Calomela.

Rhizobius virgatus, n.sp.

Oblong-ovate, rather strongly convex, shining. Dark red;

mouth-parts, antenna? and legs paler ; each elytron with two

longitudinal black stripes, the inner commencing near base and

terminating near apex, the outer midway between the inner black

stripe and the margin and joined to the inner stripe at its apex

but not at its base. Clothed with moderately dense and rather

long ashen pubescence interspersed with numerous long erect

dark seta?; under surface finely pubescent.

Head and prothorax finely, the elytra densely and coarsely but

almost regularly punctate, punctures finer in vicinity of suture

than elsewhere. Intercoxal process of prosternum depressed,

rather wide, not at all triangular. Metasternum moderately

strongly punctate and very feebly transversely wrinkled. Abdo-

men feebly punctate in middle, moderately strongly at sides;

lamellre terminating at about one-third from suture. Length

2J mm.
Hah.—Hobart.

Resembles dorsalis in shape and in colour to a certain extent,

but differs in having two black and three dark red stripes on each

elytron, in the setae being considerably longer and the punctures

coarser.

Rhizobius alphabeticus, n.sp.

Ovate, moderately convex and moderately shining. Pale tes-

taceous; prothorax clouded with piceous in middle; elytra with

angular and variable piceous markings; under surface reddish-

testaceous, the sides infuscate or not ; mouth-parts, antennae,

legs and epipleurse testaceous. Clothed with moderately short

yellowish pubescence mixed with a few short and scarcely visible

setse.

Elytra densely and (except in immediate vicinity of suture)

rather coarsely punctate. Intercoxal process of prosternum
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rather wide and depressed. Metasternum and basal segment of

abdomen scarcely visibly punctate in middle; apical segments

moderately strongly punctate; lamellse extending but little more

than half way to first suture. Length 1|-2J mm.

Hah.—Tasmania (Mr. A. Simson, No. 3804), Hobart, Bruni

Island (Lea).

Of four specimens under examination no two have the elytral

markings alike; on three of them the suture is narrowly piceous

throughout, on the fourth it is scarcely darkened. On one the

piceous markings form an irregular U behind the scutellum, and

about the middle of each an irregular h (correct on the left and

reversed on the right elytron) joined together by a transverse

fascia at about one-third from apex; on another specimen the h
is present but rather indistinct, and the basal U is not continued

across suture; on the third specimen the markings are much

narrower and consist of a short broad U near the base, a trans-

verse fascia at one-third from apex and a slightly curved and

disconnected stripe slightly nearer the side than suture; the fourth

specimen resembles the third to a certain extent, but the markings

are less sharply defined and the basal U appears as a V.

Rhizobius corticalis, n.sp.

Oblong-ovate, subdepressed, feebly shining. Reddish-brown or

brownish-red, prothorax slightly paler than elytra; head, under

surface (including epipleura?) and appendages dark testaceous (or

brownish) red; metasternum slightly infuscate or not. Densely

clothed with short yellowish pubescence (more or less waved on

elytra) interspersed with long brownish set?e, which are more

numerous at the sides than on the middle.

Prothorax comparatively strongly punctate. Elytra densely

and strongly punctate. Intercoxal process of prosternum wedge-

shaped, its sides carinate. Metasternum distinctly transversely

wrinkled and (except for a rather large space about middle of

apex) coarsel}'- punctate. Abdomen densely punctate, punctures

less regular and smaller on basal segment than elsewhere, but a
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few large ones at extreme base between coxae; lamellae terminat-

ing at about one-third their length from suture. Length 3-3§mm.

Hah.—Geraldton, W.A. (under bark of Nuytsia florihundd).

Close to discolor, but the clothing very different and punctures

of under surface less regular; the colour also is different.

RuizoBius coNFiNis, n.sp.

Oblong-ovate, moderately convex, shining. Reddish-brown;

anterior (and less distinctly the lateral) margins of prothorax,

head, under surface (epipleurae piceous-brown and metasternum

red) and appendages testaceous. Clothed with moderately short

white hairs (feebly waved on elytra), mingled with yellowish

erect setae.

Punctures of prothorax and elytra and shape of prosternum as

in the preceding. Metasternum densely, strongly and almost

regularly punctate throughout and feebly transversely wrinkled.

Abdomen densely punctate, the basal segment irregularl}^ so, but

rather coarsely between coxae; lamellae extending to about one-

fourth from suture. Length 3J mm.
Hah.—Garden Island, W.A.
Remarkably close to the preceding species, but differs in being

more convex, paler, setae and epipleurae differently coloured and

punctures of metasternum very different.

Rhizobius occidentalis, Blackb.

Pale testaceous, under surface (except epipleurte which are very

pale) darker; metasternum slightly infuscate or not; elytra with

piceous or brown, and more or less variable markings. Length

H-l| mm.
Hah.—Swan River, Yasse, Rottnest Island, W.A.

On each of four specimens there are two short transverse

arcuate fasciae (the convex side directed towards apex), a narrow

one just behind middle and a wider one between it and apex, a

faint blotch on each side at base, and signs of a feeble sublateral

stripe; on a fifth specimen the median fasciae are absent; on a

sixth all the markings are present but the lateral stripe is distinct

\

l^.
j
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and joined to the basal spot; on a 7th (and very pale) specimen

the two fascia3 appear more like small spots, each of the basal

spots is very small, and the lateral stripe has disai3peared except

for a small sjDot opposite the apical fascia. Of the seven specimens,

five have the prothorax absolutely clear; in the other two there

is a slight fuscous tinge in the middle; the sutural line is narrow

in all.

I had a full description of this species written out as new, but

thinking it possible that Mr. Blackburn's unique type of occiden-

talis was one of its varieties, asked his opinion thereon, and he

stated that the specimen I sent him was certainly occidenialis.

Rhizobius hirtellus, Crotch.

I have numerous specimens which I refer to this species, and

which have the head, prothorax and legs red, the elytra piceous

with a coppery gloss, and clothed with ashy pubescence mingled

with longer and darker hairs. In many of them the sterna and

abdomen are piceous, sometimes ferruginous ; occasionally the

abdomen is dark ferruginous with indistinct reddish blotches at

the sides; several specimens have the elytral margins diluted

with red; the legs are occasionally tinged with piceous; on several

there is a feeble piceous cloud on the disc of the prothorax. The

pubescence varies in density and slightly in length. The smaller

specimens are generally more convex than the larger ones. The

size varies from 1|^ to 3 mm. I have specimens from Brisbane

Q. ; Sydney, Forest Reefs and Tamworth, N.S.W. ; Hobart,

Tasm. ; and Geraldton, Pinjarrah, Swan River, Rottnest and

Garden Islands, Boyanup, Darling Ranges and Mount Barker,

W.A. The species is a very useful one, and may frequently be

seen in citrous and other orchards, where it feeds especially on

the "San Jose," "red" and "greedy" scales (Aspidiotus per7iici-

osus, aurantii and rapax)', its larvee are severely parasitised by a

Chalcid wasp.

Rhizobius discipennis, Blackb.

A specimen (from the Richmond River) under examination

probably belongs to this species, but it differs from the Rev. T.
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Blackburn's description in being smaller (not quite 2 mm.), and

in having the elytra black except for a rather indistinct reddish

vitta on each side (extending from about one-fourth from base to

one-fourth from apex). The Itevigate sutural space extends to

about the middle, and is very distinctly margined by large and

closely seriate punctures. The basal segment of abdomen is

densely and rather coarsely punctate, the punctures being denser,

but somewhat smaller and deeper than those of metasternum.

Rhizobius Breweri, Crotch.

Two specimens from the Swan River possibly belong to this

species, as they are very closely allied to discolor; besides the

differences mentioned by Mr. Crotch, they are slightly more

convex, and with set?e distributed amongst the pubescence.

R. SATELLES, Blackb. Hah. —Clarence River, Armidale, Sydney,

Gosford, N.S.W.

R. ccECUS, Blackb. Hah.—Sydney, Gosford, N.S.W.

R. PULCHER, Blackb. Hah.— Glen Innes, Armidale, N.S.W.

:

Hobart, Bruni Island, Tasm.

R. NiGRONOTATA, Blackb. Hah.—Gosford, N.S.W.

R. UMBRATUS, Blackb. Hah.—Mount Lofty, S.A.

R. APiCALis, Blackb. Hah.—Sydney, Armidale, N.S.W.

R. NiTiDUS, Blackb. Flah.—Mount Barker, Swan River, W. A.

R. FUGAX, Blackb. Hah.— Forest Reefs, Glen Innes, N.S.W.;

Melbourne, Vic.

R. PLEBEius, Blackb. Hah.—Sydney.

R. INSIPIDUS, Blackb. Hah.—Sydney.

R. LiNDi, Blackb. Hah.—Swan River, Rottnest Island, Ger-

aldton, W.A.; Sydney, N.S.W.; Hobart, Tasm.

R. BoucARDi, Crotch. Hah.—New South Wales.

R. VENTRALis, Er. Hah.—Tasmania, New South Wales, West
Australia.

R. DISCOLOR, Er. Hah.—Tasmania, New South Wales.
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Cryptol^mus Montrouzieri, Muls. Hah.—New South Wales;

widely distributed.

SCYMNUS STRIATUS, 11. Sp

Suboblong, strongly convex, shining. Testaceous; elytra with

fuscous markings; legs testaceous, under surface darker.

Upper surface densely and finely punctate; elytra with an

appearance as of striation especially near the suture. Intercoxal

process of prosternum truncate, sides carinate. Sterna (except

middle of metasternum) and abdomen rather densely punctate;

1st suture just traceable across middle; lamellse extending to

suture. Length l|-2 mm.
Hah.—North West Australia (Macleay Museum).

At first sight not unlike some of the paler varieties of Sydneyen-

sis, but narrower, more parallel-sided, and with different jDunctures

to that species. The markings are tortoise-shell-like, but are no-

where sharply defined. On one specimen there is a moderately

well defined dark spot on each side of elytra at base, a transverse

similarly coloured irregular fascia beyond middle (moderately

well defined on its posterior edge only, and not extending to sides),

and a feeble fascia near apex; between these two is a well defined

pallid zig-zag fascia. The other and larger specimen is paler, and

with the markings still more obscure. On both the suture and

base of elytra are dark brown. The elytra appear to be feebly

striate owing to rows of punctures (not distinctly traceable them-

selves) being infuscate; of these rows only one (on each side of

the suture) is at all sharply defined, the others being traceable

with more or less difficulty.

SCYMNUS TRILOBUS, n,sp.

Ovate, moderately convex, shining. Black; apical two-fifths

of elytra, abdomen, mouth-parts, antennae, tibiae and tarsi

reddish-testaceous; coxse, trochanter, base and apex of femora dark

red; epipleura piceous. Moderately densely clothed with whitish

pubescence.

Densely, the elytra rather coarsely, punctate; punctures finer

at apex and along suture than elsewhere. Intercoxal process of
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prosternum wide, truncate at base and apex, feebly constricted

in middle, sides carinate. Metasternuni indistinctly transversely

wrinkled. Abdomen moderately densely punctate ; lamellae

extending to suture, this just traceable across middle. Length

2 1 mm.
Hab.—Armidale, N.S.W.; Hobart, Tasm.

I believ^e the specimen under examination to be $, although

the head and prothorax are entirely black. The apical patch of

the elytra appears to be almost trilobed owing to its slight exten-

sion along suture and sides. In colour it resembles Rhizobius

apicalis and (except for the under surface and legs) the 9 of ;S'.

Meyricki.

SCYMNUS INDISTINCTUS, n.Sp.

Oblong-ovate, convex, shining. Black; head, anterior angles

of prothorax, mouth-parts, antennre, anterior legs and all the

tarsi testaceous; four posterior tibire (with or without the femora)

piceous- or testaceous-brown; basal half of eiDipleurse brownish;

apical third of elytra with a somewhat obscure reddish blotch.

Clothed with tine, ashen-yellow pubescence.

Densely, the elytra moderately coarsely, punctate. Intercoxal

process of prosternum wide, truncate ; sides finely carinate.

Metasternum polished, and almost impunctate in middle. Abdo-

men densely punctate; lamella^ narrowly touching suture, this

traceable across middle with great difficulty. Length 14-2 mm.
Zra6.—Forest Reefs, N.S.W.

Somewhat resembles Meyricki in colour, but less ovate and

considerably smaller than that species, the apical markings more

obscure, &c. I have three specimens (all males) under examina-

tion.

SCYMNUS TRIANGULARIS, n.sp.

Oblong-ovate, depressed, feebly shining. Testaceous; under

surface (except epipleurse) and a large triangular elytral patch

infuscate. Clothed with very fine aslion pubescence.

Intercoxal process of prosternum truncate. First ventral suture

obsolete in middle. Length 1 mm.
Hab.—Windsor, N.S.W. (two specimens in fiood debris).
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With the exception of vagans, this is the smallest species I am
acquainted with in the genus. The elytra have a brownish patch

extending almost across the entire base, its sides directed obliquely

to suture near apex (but feebly incurved), so that in shape it is

much like an isosceles triangle; the sides are paler than the head

and prothorax. Under a Coddington lens I have not been able

to see any punctures, nor hav^e I been able to so fix the legs as

to expose the abdominal lamellae.

SCYMNUS COMPOSITUS, n.sp.

Elliptic-oblong, moderately convex, shining. Reddish-testaceous;

sterna and abdomen (apex excepted or not) darker; elytra paler

but marked with fuscous at base (except near extreme shoulders),

rather widely along suture, at apex, and rather indistinctly at

sides. Rather densely clothed with short ashen pubescence, as

long on under as on upper surface.

Head and prothorax minutely, elytra comparatively strongly,

punctate. Intercoxal process of prosternum comparatively nar-

row and strongly carinate. Abdomen moderately densely punc-

tate ; 1st suture traceable across middle ; lamellae not quite

extending to suture, and rather more coarsely punctate than

elsewhere. Femora stouter than usual. Length l|-mm.

/^«6.—Tamworth, N.S.W.

In colour and shape closer to the preceding than any other

species with which I am acquainted; but apart from the great

difference in size,, it differs in having the sutural marking much

less triangular and dilated at the apex, and with the sides

infuscate, so that each elytron appears to be supplied with a

somewhat elliptic testaceous blotch.

SCYMNUS MIMICUS, n.Sp.

Elliptic-ovate, moderately convex, moderately shiny. Prothorax

(sides and anterior edge excepted), scutellum, sterna and abdomen

(apical segments more or less diluted) piceous or piceous-brown;

head and epipleurse brown; femora testaceous-brown, tibiae and

tarsi pale testaceous; elytra obscure brownish-testaceous, with
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piceous spots more or less conjoined and distinct or not; suture

and sides narrowly piceous. Clothed with short ashen pubescence,

rather longer on sides of prothorax than elsewhere; under surface

(except at sides, and then but moderately) sparsely and very

finely pubescent.

Upper surface very finely and (elytra included) indistinctly

punctate. Intercoxal process of prosternum moderately wide, its

sides rather finely carinate. Metasternum rather strongly punc-

tate at sides, but finely in middle. Abdomen moderately strongly

punctate ; 1st suture traceable across middle ; lamellae large,

touching suture for the greater part of their width, more distinctly

punctate at sides than towards middle. Length 24 mm.
^a5.—Tamworth, N.S.W.

On the elytra there is a quadrangular spot close to the base,

from each of the anterior angles of which an indistinct stripe is

directed to each shoulder; from each of its posterior angles a short

stripe is directed hindward, and terminates in a round spot, the

whole (if the scutellum is included) bearing a ludicrous resemblance

to a man with outstretched arms and legs; on each side between

this figure and the side is a U-shaped dark patch, the latter rather

indistinct owing to a small spot between its terminations; at about

one-third from apex there is an indistinct narrow transverse stripe,

and the apex itself is slightly infuscate. The suture appears to

be finely carinate, but this appearance is caused solely by its

colour. In shape and colour this species strongly resembles

many of the species belonging to Trogoderma of the Dermestidt^.

SCYMNUS VITTIPENNIS, n. Sp.

Ovate, moderately convex, shining, Piceous-black ; under

surface (apical segments of abdomen paler) piceous-brown; mouth-

parts, antennae, legs and basal half of epipleur?e testaceous; each

elytron with a very distinct testaceous and moderately wide vitta,

commencing on each shoulder and not quite reaching apex or

suture. Clothed with moderately short ashen pubescence.

Elytra moderately distinctly punctate. Intercoxal process of

prosternum rather wide and depressed. Abdomen moderately
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densely punctate; 1st suture traceable (in certain lights) across

middle; lamellae rather large, but touching suture for but a very

short distance. Length If mm.

jjab.^Fore^t Reefs, N.S.W.

The testaceous vittse of the elytra touch the extreme margins

in the humeral regions only.

SCYMNUS PECTORALIS, n.Sp.

Oblong-ovate, moderately strongly convex, shining. Pale

brownish-testaceous; head, sides and anterior margins of prothorax

slightly paler; scutellum piceous; each elytron with about five

small pale testaceous blotches (moderately well defined to the

naked eye, but indistinct under a lens); suture near base with a

brownish blotch, from each of the anterior angles of which an

indistinct oblique stripe connects it with an angular and well

defined spot; raeso- and metasternum shining black, all the rest

of the under surface (except basal segment of abdomen and

epipleurne, which are slightly infuscate) and the appendages

testaceous. Clothed with short ashen pubescence similar on both

under and upper surfaces.

Upper surface finely (scarcely visibly) punctate. Elytral

suture finely carinate. Intercoxal process of prosternum flattened,

its sides finely carinate. Abdomen densely and comparatively

strongly punctate; 1st suture traceable across middle (from some

directions rather distinctly so) ; lamellae large and wide, but

nowhere (behind the coxae almost) touching suture. Length

2 mm.

Hah.—Armids^le, N.S.W.

The spots or blotches are much more distinct in the vicinity of

the scutellum than elsewhere, the elytra there having the appear-

ance of tortoise-shell. The metasternum is almost as visibly

punctate in the middle, and almost as densely clothed as at the

sides. The markings are very different from those of any species

with which I am acquainted; the shape is much the same as that

of ohumhratus.
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SCYMNUS FRATER, n.Sp.

(J.
Oblong-ovate, convex, moderately shiny. Black; abdomen

dark brown; head down middle, anterior angles of prothorax,

mouth-parts, antennae, anterior legs, part of four posterior tibiae,

and all the tarsi testaceous. Clothed with dense, moderately

short, 3''ellowish pubescence.

Elytra densely and (for the genus) rather strongly punctate,

punctures clearly defined. Intercoxal process of prosternum wide,

depressed, constricted in middle. Abdomen (except basal seg-

ment) densely punctate ; 1st suture distinct across middle
;

lamellse touching suture for a considerable part of their width.

Length 2J mm.

9. Differs in having the head and prothorax entirely black;

the legs (except the tarsi which are testaceous, and the anterior

tibiae which are obscure brown) are also black.

Hah.—Galston (Mr. W. Dumbrell), Armidale and Tamworth
(Lea), N.S.W.

Of the shape of flavifrons^ but very much larger, and colour,

&c., different. The 1st ventral suture is very distinct from all

directions except when seen from the head; it is not deeply

impressed, however. The eyes are large, finely faceted, and not

at all oblique in position.

ScYMNUS ELUTUS, n.sp.

Elliptic-ovate, subdepressed, shining. Head and prothorax

piceous; elytra brownish-testaceous, the suture narrowly piceous;

under surface dark reddish-brown; mouth-parts, antennae, legs and

epipleurae testaceous. Clothed with moderately short ashen

pubescence.

Elytra distinctly but not very coarsely or densely punctate;

suture feebly carinate towards apex. Intercoxal process of

prosternum flat, moderately wide; sides finely carinate. Abdomen
densely punctate; 1st suture traceable with great difficulty (and

only from certain directions) across middle; lamellae touching

suture for the greater part of their width. Length If mm.
^a6.—Forest Reefs, KS.W.

34
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The suture, owing to its colour, appears to be carinate through-

out, but is really carinate (and very feebly so) only towards apex.

I have a specimen from Hobart which I believe belongs to this

species, but which has the femora piceous.

SCYMNUS VAGANS, Blackb.

A common species widely distributed in New South Wales,

Tasmania and Western Australia, and which may frequently be

seen feeding on "red spider" (Tetranychus telarius). Two Tas-

manian specimens have the elytra dark reddish-brown instead of

black.

SCYMNUS FLAVIFRONS, Blackb.

Widely distributed in New South Wales, Tasmania and Western

Australia, and very variable in size and to a certain extent in

colour.

S. NOTESCENS, Blackb. Hah.—New South Wales, South Aus-

tralia, Western Australia, Tasmania.

S. Sydneyensis, Blackb. Hah.—Tamworth, Armidale, Forest

Reefs, N.S.W. : Brisbane, Q. (A beautiful and very variable

species).

S. Meyricki, Blackb. Hah.—Forest Reefs, N.S.W.; Geraldton,

Swan River, W.A.

S. iNSiDiosus, Blackb. Hah.— InYeveW, N.S.W.

S. mitior, Blackb. Hah.—Clarence River, N.S.W.

S. Whittonensis, Blackb. Hah.— Whitton, N.S.W.

S. INAFFBCTATUS, Blackb. ifa^— Sydney.

S. IMPICTUS, Blackb. Hah.—Tweed and Richmond Rivers,

N.S.W.

S. OBUMBRATUS, Blackb. Hah.— Glen Innes, Armidale, N.S.W.

S. AusTRALASiiE, Blackb. Hah. —Tamworth, Forest Reefs,

N.S.W.

S. PARALLELUS, Blackb. Hah.—Forest Reefs.

S. AUSTRALis, Blackb. Hah.—Geraldton, W.A.
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Platvomus immaculatus, Blackb. (P. Eugenice, Blackb.).

I have a pair of immaculatus which were taken in cop. at Tam-

worth; the female differs from the male in having the head, pro-

thorax and anterior femora entirely black (or piceous) and with

the anterior tibi?e piceous on their outer edge. Mr. Blackburn

thought it probable that his Eugenice was the female of immacu-

latus; Eugenim is said to differ in having the legs (tarsi excepted)

and the head black; in the female under examination the anterior

tibi?e are yellow, except outwardly. I have a specimen (from

Sydney) which is probably Eugenice and which has the legs (with

the exception of the tarsi) entirely black; the prothorax is with-

out the feeble frontal spots of the male of immaculatus and the

punctures of the elytra are very regular (more noticeably so than

in P. Koehelei).

P. coNSiMiLis, Blackb. Hah.—Forest Reefs, Tamworth,N.S.W.

P. LIviDiGaster, Muls. Hob.—Dalmorton, Tweed River, Byron

Bay, Gosford, N.S.W.

P. KoEBELEi, Blackb. Hah.—New South Wales.

Erithionyx albatus, n.sp.

Briefly ovate, strongly convex, shining. Black (with a brownish

tinge); mouth-parts, antennae, tarsi and abdomen reddish. Densely

clothed with dull white semierect pubescence; under surface finely

and sparsely pubescent, the femora with yellowish pubescence.

Upper surface densely, rather strongly, and almost regularly

punctate; elytra more coarsely than prothorax; epipleurse very

densely punctate. Intercoxal process of prosternum rather wide

and flat, its sides carinate. Metasternum rather strongly punc-

tate, and distinctly transversely wrinkled. Abdomen moderately

punctate ; lamellae rather small, more coarsely punctate than

elsewhere, terminated one-fourth from suture. Length 3, width

2^ mm.

^a6.—Gosford, N.S.W.
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At once distinguished from lanosus by its smaller size and

white pubescence, which is also rather less erect and without the

silken gloss of that species.

E. LANOSUS, Blackb. ffab.—Nerang, Q.

BucoLUS NUYTSiiE, n.sp.

Wide, depressed, shining. Reddish-brown; head, prothorax in

middle, elytra along suture and towards sides, clouded with

piceous ; under surface and legs brownish-red, sterna slightly

infuscate. Clothed with very short yellowish pubescence; under

surface with longer, paler and sparser pubescence, becoming

rather long and straggling at sides of abdomen.

Densely and finely punctate, the elytra more noticeably than

prothorax or head. Metasternum impunctate. Epipleur^e and

abdomen finely punctate, basal segment of the latter from some

directions apparently longitudinally strigose; lamellae glabrous,

impunctate, not extending to suture. Tibiae strongly compressed,

slightly angular outwardty. Length 3j, width 3; variation in

length 3-4 mm.

JIab.—Geraldton, Donnybrook, W.A. (beneath bark of the

"Christmas Tree," JVuytsia Jloribunda).

To the naked eye the whole upper surface appears to be of a

dark chestnut-brown, the piceous markings being scarcely trace-

able even with a glass ; from some directions, however, they

appear to be marked by two obscure testaceous maculae (or vittae).

The antennae extend back to the mesosternum; the anterior angles

of the prothorax are slightly in advance of the head, and the out-

line of the elytra is continuous with that of the prothorax.

BuCOLUS NIGRIPES, n.sp.

Wide, depressed, feebly shining. Piceous-black; flanks of pro-

thorax and disc of each elytron (usually very indistinctly) diluted

with red; under surface (middle of prosternum infuscate) except

epipleurae reddish-testaceous or pale chestnut-brown; legs shining

black, tarsi reddish. Clothing as in the preceding species.
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Densely and finely punctate, the el3''tra more noticeably than

head or prothorax. Metasternum feebly, the abdomen more

strongly (but rather irregularly) punctate ; lamellae shining,

impunctate, nearly extending to suture. Tibiae compressed, outer

edges very feebly rounded. Length 4 (vix), width 3J mm.
^a6.—Tamworth, N.S.W.

Besides colour it differs from the preceding species in being

slightly more convex, with rather stronger abdominal punctures,

the elytral punctures equal throughout, not (as in that species)

absent along suture, and with the tibiae decidedly less angular.

BucoLUS OBSCURUS, n.sp.

Moderately wide, depressed, shining. Black; abdomen, tarsi

and antennae reddish-brown; metasternum black or piceous.

Clothing as in the two preceding species.

Densely and finely punctate, the prothorax fully as densely and

but little less coarsely than elytra. Metasternum punctate at

sides only. Abdomen finely and irregularly punctate; lamellae

shining, punctate at base, not extending to suture. Tibiae

strongly compressed, outwardly rounded. Length 3 J, width

2f mm.
^a6.—Frankford, Tasm. (Mr. J. J. Towers).

Smaller and more elongate than either of the preceding species,

from both of which it may also be distinguished by its colour and

by the prothoracic and elytral punctures being almost equal. In

one specimen the abdomen is almost piceous, and in both the base

of the first segment is darker than elsewhere.

A specimen from Forest Reefs, N.S.W., probably belongs to

this species; it differs only in having the legs piceous-brown

(slightly darker than the metasternum) and the entire abdomen

reddish-testaceous. Neither the head nor flanks of its prothorax

are paler than its elytra.

B. FouRNETi, Muls. /r«6.—Armidale, N S.W.

BucoLELLUS ORNATUS, Blackb.

This pretty species is common in myrtaceous scrub about the

coastal districts of Western Australia (I have specimens from
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Swan River, Mount Barker, Albany and Karridale). The type

specimen (judging by the description) appears to have been some-

what discoloured, as in nearly all the specimens under examina-

tion the pale testaceous markings (which are exactly as described

and are not at all or very slightly variable) are sharply defined.

Specimens vary in length from i to 1 line.

Serangium microscopicum, n.sp.

Briefly ovate, moderately convex, highly polished. Black;

mouth-parts, antennae and legs flavous. Head and prothorax

with a few, the elytra with still fewer straggling whitish hairs.

Upper surface not visibl}', the under surface finely punctate.

Length 1 mm.
HaL—Behn River, N.W.A. (Mr. R. Helms).

Like bicolor, but at once distinguished by its much smaller size

and pallid legs.

Serangium nigrum, n.sp.

Briefly ovate, strongl}^ convex, moderately polished. Black;

tarsi testaceous or ferruginous, apical half of posterior tibiae

testaceous or not. Upper surface clothed with long, straggling,

yellowish-white pubescence, rather denser on prothorax than on

elytra; under surface (middle of metasternum glabrous) with fine

yellowish pubescence.

Elytra with very fine punctures; under surface (except at sides

of abdomen) indistinctly punctate. Length 2 mm.
Rab.—Hobart, Tasm.

The entirely black (except for tarsi and occasionally part of

tibise) colour should render this species easily recognised; from

bicolor it differs (besides colour) in being larger, with longer and

more regular pubescence and with punctate elytra; the punctures,

though small, are traceable with a Coddington lens. From above

(except that it is less densely clothed) it strongly resembles

Erithioyiyoo lanosus in miniature.

Serangium punctipenne, n.sp.

Briefly ovate, strongly convex, highly polished. Black; mouth-

parts, antennae and tarsi obscure testaceous. Head and prothorax
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with long white pubescence, continued on to base and (very

feebly) along the sides of elytra; under surface (except at sides)

highly polished and almost glabrous.

Elytra with regular and very distinct, but not dense or coarse,

punctures
;

prothorax with somewhat similar punctures, but

partially concealed by clothing. Sterna punctate at sides.

Abdomen rather coarsely but somewhat irregularly punctate,

the basal segment being impunetate across middle (except at base

and apex), and the other segments indistinctly punctate in

middle; lamellse distinctly punctate. Length
1
J mm.

//a6.~Tamworth, N.S.W.; Geraldton, W.A.

Like bicolor, from which it is distinguished by its very evident

punctures and by its clothing. The specimens from Geraldton

are smaller (1^ mm. only) than those from Tamworth, and the

tarsi are almost piceous, but I do not think that they represent a

distinct species.

Skrangium M/Estum. n.sp.

Briefly ovate, strongly convex, moderately polished. Dark

brownish-black ; legs brown ; tarsi, tibise (wholly or in part),

antennse and palpi testaceous; epipleurae and apical segments

piceous-brown. Upper surface with long, straggling, yellowish

pubescence, almost absent in middle; flanks of sterna and the legs

finely pubescent.

Elytra just perceptibly punctate; epipleurre distinctly excavated

to outer margin to receive hind femora. Sterna impunetate in

middle. Abdomen moderately strongly punctate; a transverse

impunetate space in middle of basal segment. Length
1
J mm.

Hah.—Swan River, Geraldton, W.A.

Very close to bicolor, but the pube:scence longer, more evenly

distributed and darker, and with the elytra feebly (but noticeably)

punctate.' The colour of the derm also is not of the intense black

so characteristic of that species. In the seven specimens under

examination a central space occupying from behind scutellum to

the apical half of elytra is almost entirely devoid of clothing.
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Serangium obscuripes, n.sp.

Briefly ovate, moderately convex, not very highly polished.

Black; mouth-parts and legs piceous, the anterior tibise somewhat

paler. Clothed (except on middle of elytra) with moderately

long whitish pubescence; under surface almost glabrous.

Elytra densely, regularly and finely but distinctly punctate.

Under surface punctate at sides, and basal segment of abdomen

across middle. Length
1
J mm.

Hah.—New South Wales.

Differs from hicolor by the elytra being noticeably punctate

and less polished; from the (as above noted) Geraldton specimens

of punctipenne by having the elytra much more densely punctate,

but the punctures finer and less distinct; from the preceding it is

readily distinguished by its clothing, and by the colour of its

legs.

S. MYSTicuM, Blackb. Hah.—West Australia. Widely dis-

tributed.

S. maculigerum, Blackb. Hah.—Richmond River, N.S.W.

S. BicoLOR, Blackb. Hah.—Sydney, Gosford, N.S.W.; Wynd-

ham, Behn River, N.W.A.

Gymnoscymnus quadrimaculatus, Blackb. Hah.—Sydney.

Cycloscymnus minutus, Blackb. Hah.—Forest Reefs, N.S.W.;

Hobart, Tasm.

Cyrema nigellum, Blackb. Hah.—Swan River, Geraldton,

W.A.

LiPERNES suBViRiDis, Blackb. Hah.—Inverell, Gosford, Armi-

dale, Galston, N.S.W.

MiDUS PYGMiEUS, Blackb. Hah.—Sydney.

Epilachna guttatopustulata, Fabr. Hah.—New South

Wales, Queensland.

E. 28-punctata, Fabr. Hah.—New South Wales, Queensland,

North West Australia.
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Supplementary Note.—After the description of Cupes varians

(p. 485) left my hands I had the opportunity of seeing three other

specimens—one from Wentworth Falls (N.S.W.) in the collection

of Mr. A. Simson; one, without locality, presented to me by Mr.

French; and one quite recently taken at Sheffield, in Tasmania,

by Mr. G. M. Griffith and given to his brother, Mr. H. H. D.

Griffith. The Tasmanian specimen measures 12 mm. in length,

and each of the scales on the head, prothorax and antennae is

distinctly traceable; the margins of the prothorax are slightly

waved posteriorly and distinctly emarginate on each side of the

anterior tooth (the sculpture of the prothorax is probably the

same in the other specimens but obscured by the clothing); its

antennse extend back to slightly beyond the middle of the elytra,

and the terminal joint is slightly longer than the third. On both

it and the specimen from Mr. French dark scales on the elytra

are disposed in stripes on the alternate interstices, four dark

stripes being on the second and two on the fourth before their

i unction near the apex {Feh. 10th, 1902).



514

NOTES AND EXHIBITS.

The President exhibited a large photograph of tlie obelisk in

the Botanic Gardens, Sydney, erected to the memory of Allan

Cunningham in 1844, and which since June, 1901, has in the

upper portion of the obelisk contained his mortal remains. These

were removed from the Devonshire-street Cemetery in May, 1901,

where they have reposed since June, 1839. Also a small collection

of plants from the Sahara showing the strong superficial resem-

blance to our own desert flora. The resemblance is more than

superficial in some cases, the same genera being often represented

in the two floras.

Mr. T. Steel exhibited the following specimens of interest from

New Zealand :—Maori Rat, A/us exidans; New Zealand Frog,

Lio2yelma Hochstetteri; Tuatara Lizard, Hatteria punctata; Lizard,

Naultinus ornatus ; Fish, Acanthoclinus littoreus and another

little fish with sucker disc, found very abundantly under stones

between tides in Auckland Harbour; Porcelain Crab, Peirolisthes

elongaius, found in excessive abundance associated with above

fishes; Fresh-water Crab, Hy^neiiicus vainus; Fresh-water Shells,

Pota^nopyrgus coralla^ P. antipodura^ P. curaingiana^ P. pupoides^

Latia 7ieritoides; Fresh-water Sponge, Spongilla (sp. ?), fine large

specimens from Lake Takapuna, Auckland; Pteropod, Cavolina

affinis.

Mr. David G. Stead exhibited a portion of a hardwood wharf-

pile, bored by the Teredo or "Ship-worm," which had been

excavated from Lower Pitt-street during the recent sewerage

operations at a depth of about 12ft. Although the pile must

have been embedded in the mud for a great number of years, it

was in an excellent state of preservation. He also showed the

ova of a large Australian Crayfish {Astacopsis serratus, Shaw),

and of Ibacus peronii, a somewhat uncommon crustacean, from
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Port Jackson. Also a specimen of the beautiful little Octojyus

pictus, which frequents rock-pools along our shores.

Mr. Walter R. Harper exhibited several Australian ethnolo-

gical specimens, including :—(1) A roll of string made from

human hair; (2) a belt in the manufacture of which this hair is

used; (3) an initiation bull-roarer with the string of human hair;

(4) a leader's badge used in ceremonial dances, composed of emu

feathers, human hair, opossum fur, ttc; (5) a pubic tassel made

from opossum fur and brigalow bark; (6) a necklet of eucalypt

opercula, all from the Diamantina River.

Mr. W. W. Froggatt exhibited a collection of Lac-producing

Coccids of the genus Tachardia, containing all the Australian

species except one, and all the foreign species except three. Also

several undetermined native species, among them several probably

new. The lac insects are well known in commerce, as from

Tachardia Jaccaoi India 25,000 tons of lac are collected in India

alone. The tests of the sexes are very distinct; those of the

males are slender, thin and turned up at the apices, where the

opening is covered with a thin plate. The female surrounds

herself with a mass more or less rounded, in the centre of which

she remains glued to the bark. Without legs or antennas, she is

provided with two curious tubes on the dorsal surface known as

the lac tubes.

Mr. Percy Williams exhibited a large specimen of a "Funeral

Stone " from Wilcannia, together with a drawing of the same.

The characters and lines were described, and the exhibitor

propounded a theory that it was probably an historical record of

a Chief or King of a tribe, or of a tribe itself.

Mr. E. G. W. Palmer exhibited a peculiarly twisted, inter-

twined and plaited scrub vine or supplejack from a gully at

Lawson, Blue Mountains. He also drew attention to a paragraph

in the Herald of Aug. 23rd, describing a shower of small fish"*^

* According to a notice in the same Journal for .January 7th, 1902, speci-

mens were submitted to the Department of Fisheries by Dr. Phillips of

Warwick, and identified as Ophiorrhinus grandiceps.—Ed,
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near Warwick, Queensland, and the capture of a strange fish at

Sandringham.

Mr. G. A. Waterhouse exhibited specimens of Rhopalocera,

viz. :

—

Liphyra brassolis, Westw., Casyapa heata, Hew., Mynes

geqffroyi, Bois.

Mr. Greig Smith exhibited some apparatus and appKances

used in bacteriological work. Among the exhibits were an

automatic pipette, wire filter stands, and an improved test-tube

stand. A culture of the bacterium of blue milk. Bacterium

cyanogenes, and specimens of mannite from wine, were also shown.

The Stutzer rubber valve stopper was exhibited and compared

with the Soxhlet rubber stopper.
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WEDNESDAY, SEPTEMBER 25th.

The Ordinary Monthly Meeting of the Society was held in the-

Linnean Hall, Ithaca Road, Elizabeth Bay, on "Wednesday
evening, September 25 th, 1901.

Mr. J. H. Maiden, F.L.S., &c., President, in the Chair.

The President announced that Mr. P. N. Trebeck had resigned

the office of Hon. Treasurer in consequence of his retirement from

active business life; also that the Council had regretfully accepted

Mr. Trebeck's resignation, and had appointed Mr. James R.

Garland, M. A., of 56 Elizabeth Street, to be Hon. Treasurer in

succession to Mr. Trebeck. Mr. Garland assumed office on the

5th inst.

The President also formally announced the death of Professor

Ralph Tate, F.L.S., F.G.S., of the University of Adelaide, a Corre-

sponding Member of the Society, on 20th inst.; and made
appreciative reference to Professor Tate's unflagging interest in

and effi^rts towards the advancement of science in Australia, and
especially in the State of South Australia, where he had resided

since the year 1875. It was resolved that a letter expressive of

the Society's regret and sympathy should be forwarded to ]\Trs..

Tate and family.

DOiNATIONS.

Department of Agriculture, Brisbane—Queensland Agricul-

tural Journal. Vol. ix. Part 3 (September, 1901). From the Hon..

the Secretary Jor Agriculture.
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Twelve Entomological Separates (from the Queensland Agri-

cultural Journal. Vols, i.-vii., 1898-1900). By H. Tryon, De-

partment of Agriculture, Brisbane. From the Author.

Australian Museum, Sydney—Records. Vol. iv. No. 4 (August,

1901). Fro7n the Trustees.

Census of New South Wales, 1901—Bulletin, Nos. 1-2. From

the Government Statistician, Sydney.

Department of Mines and Agriculture, Sydney. Agricultural

Gazette of New South Wales. Vol. xii. Part 9 (September, 1901).

From the Hon. the Minister for Mines and Agricidture.

One Separate from the Agricultural Gazette of N.S.W., August,

1900 (Miscellaneous Publication, No. 405). By W. W. Froggatt,

F.L S., Government Entomologist. ' From the Author.

Public Library of New South Wales, Sydney—Annual Report

of the Trustees for the Year 1901. From the Trustees.

Royal ^Anthropological Society of Australasia, Sydney— Science

of Man. Vol. iv. n.s. No. 7 (August, 1901). From the Society.

Royal Society of New South Wales, Sydney—Abstract of Pro-

ceedings, September 4th, 1901. From the Society.

Australasian Institute of Mining Engineers, Melbourne—Pro-

ceedings. Special General Meeting, July 26th, 1901 ; First

Ordinary Meeting, 1901 : List of Members, &c. From the

Institute.

Australasian Journal of Pharmacy, Melbourne. Vol. xvi. Nos.

188-189 (August-SeJDtember, 1901). From the Editor.

Department of Agriculture, Victoria—Annual Report for the

Year 1899 (1900). From the Government Entomologist.

Field Naturalists' Club of Victoria, Melbourne—Victorian

Naturalist. Vol. xviii. No. 5 (September, 1901). From the Club.

Gordon Technical College, Geelong—Annual Report for 1900.

From the Registrar.
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Department of Mines, Hobart—Progress of the Mineral

Industry of Tasmania for the Quarter ending 30th June, 1901.

From the Secretary for Mines.

Department of Agriculture, Perth, W.A.—Journal. Vol. iv.

Part 2 (August, 1901). From the Secretary.

Royal Society of South Australia, Adelaide—Transactions.

Vol. XXV. Part 1 (August, 1901). From the Society.

Cambridge Philosophical Society—Proceedings. Vol. xi. Part

3 '1901). From the Society.

Geological Society, London—Quarterly Journal. Vol Ivii.

Part 3 (No. 227 ; August, 1901). From the Society.

Linnean Society, London — Journal. Botany. Vol.xxxv.

No. 243 (July, 1901) : Zoology. Vol. xxviii. No. 182 (July, 1901):

Transactions. Second Series. Botany. Vol. v. Parts 13-15; Vol.

vi. Part 1 (1900-1901) : Zoology. Vol. viii. Parts 1-4 (1900-1901).

From the Society.

Manchester Museum, Owens College—Reports for the Year
1900-1901 (Publication No. 33). From the Museum.

Royal Society, London—Proceedings. Vol. Ixviii. No. 448

(July, 1901). From the Society.

Perak Government Gazette, Taiping. Vol. xiv. Nos. 24-25

(August, 1901). From the Government Secretary.

Government Museum, Madras — Bulletin. Anthropology.

Vol. iii. No. 3. Nayars of Malabar. By F. Fawcett (1901). From
the Museum.

South African Philosophical Society, Cape Town—Transactions.

Vol. xi.. Part 3 (1901). From the Society.

American Museum of Natural History, New York—Bulletin.

Vol xiv. Articles xiii -xviii., pp. 199-224 (July, 1901). From the

Museum.

American Naturalist, Cambridge, U.S.A. Vol. xxxv. No. 415

(July, 1901). From the Editor.
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Johns Hopkins University, Baltimore—Hospital Bulletin.

Vol. xii. Ko. 124 (July, 1901). From the University.

Museum of Comparative Zoology, Harvard College, Cambridge,

Mass.—Bulletin. Vol. xxxvi. No. 8 (July, 1901). From the

Director.

Washington Academy of Sciences—Proceedings. Vol. iii. pp.

273-295 (Jul}^ 1901). From the Academy.

Museo Nacional de Montevideo—Anales. Tomo iv. Fasc. xix.

(1901). From the Museum.

One Separate "Degenere^?-2/somma" (pars posterior; Arbeiten

a.d. bot. Inst, in Braunsberg ; 4to., 1901). By Prof. Dr.

Niedenzu. From the Author.

Zoologischer Anzeiger, Leipzig. xxiv. Band. Nos. 648-649-

(Juli-August, 1901). From the Editor.

Academie Imperiale des Sciences de St. Petersbourg

—

Annuaire du Musee Zoologique. Tome vi. No. 1 (1901). From

the Academy.

Societe des Sciences de Finlande, Helsingfors—Acta. Tomi

xxvi.-xxvii. (1900). From the Society.

Nederlandsche Entomologische Vereeniging, Hague—Tijd-

schrift voor Entomologie. xliv. Deel. P^e ^^ (j^H^ 1901). From

the Society.

Faculte des Sciences de Marseille—Annales. Tome xi. Fasc.

i.-ix. (1901). From the Society.

La Nuova Notarisia Padova—Serie xii. Luglio 1901. From

the Editor, Dr. G. B. De Toni.

One Separate (Bull. Soc. Ent. Ital. xxix., 1898). By F. Silvestri.

From the Author.

One Pamphlet "Informe Preliminar sobre El Rio Santa Cruz,

El Lago Argentino, &c." (4to. ; Buenos Aires, 1900); and one

Separate (R. Accad. d. Lincei (5), x., 1901). By F. Silvestri.

From T. Steel, Esq., F.L.S., F.C.S.
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ARACHNIDA FROM THE SOUTH SEAS.

By W. J. Rainbow, F.L.S , F.E.S.

(Entomologist to the Australian Museum.)

(Plate xxviii.) .

Some months ago Mr. J. J. Walker, R.N., F.L.S., F.E.S.,

kindly handed me a collection of Arachnid a for examination and

determination. The specimens were collected by that gentleman

during the island cruise of H.M.S. Ringarooma in the months of

June, July, August and September, 1900. Unfortunately my
study of the forms obtained was inter':'upted by illness, and the

publication of the results of Mr. Walker's labours delayed.

In all Mr. Walker collected upon the various islands visited

thirty-four species, and these, with descriptions of new forms, are

enumerated below. It will be seen from a perusal of the list

that, with one exception, there is nothing but what one might

have expected. Some of the forms are common and widely

distributed.

Order ARACHNID A.

Suborder Scorpionidae.

Family PANDINOID^.

Genus H o R m u r u s., Thor.

1. HORMURUS AUSTRALASIA, Fab.

Loc.—Malekula, New Hebrides.

Common in the South Sea Islands.

Suborder Opilionidae.

Section II.—OPILIONES LANIATOEES, Thor.

Family TRIANONYCHOID^.
Genus Trianonyx^ Sor.

2. (?) Trianonyx rapax, Sor.

Loc.—Noumea, New Caledonia.

35
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Only one specimen, and that immature, was collected. I have

some doubt as to whether this is really Sorensen's T. rapax.

From the fact that the specimen obtained is immature, it is not

safe to speak with certainty, hence its present location is only

tentative. T. rapax is the type both of its family and genus,

and was originally recorded from the Island of Viti.'^

Suborder Aranese VeraB.

Family ULOBORID^.

Genus Uloborus, Latr.

3. Uloborus geniculatus, Oliv.

Loc.—Malekula, New Hebrides.

This is a widely distributed species occurring in nearly all

tropical regions.

Family DRASSID^.

Subfamily DRASSODIN^.

Genus Leptodrassus, E. Sim.

Amongst the species collected by Mr. "Walker there is one

which apparently belongs to the genus Leptodrassus. This is

described below. According to Simon, " Le genre Leptodrassus

compte six especes dans la region mediterraneenne et une dans

I'Asie centrale [Drassus hajnijmlpus, Croneb.) ; mais ce genre

est aussi represente dans 1' Afrique occidentale et australe et

meme dans les Andes de 1' Amerique du Sud par des especes

encore inedites "
;t and again at the foot of his diagnosis of the

genus, its distribution is defined as "Europa max. austr.; Africa

sept. ; Asia occid. et centr
;

" | so that the occurrence of the

genus on the Island of Malekula, in the New Hebrides, is inter-

esting. At first I was somewhat doubtful as to the systematic

position of the form under consideration, but a careful comparison

of the Araneid with Simon's definition of the genus Leptodrassusi

* Sorensen, Die Arach. Aust. ii. 1886 (Supplement), pp. 57-59, tab. 5, fig. 2.

t Simon, Hist. Nat. des Araign. (2nd ed.), 1893, Vol. i., p. 358.

X Loc. cit., p. 364.
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and also with his figure,* convinced me there could be little doubt

as to the correctness of my determination.

4. Leptodrassus insulanus, sp.nov.

(Plate xxviii., figs. 1, la.)

(J.
Cephalothorax 3 -3 mm. long, 2-4 mm. wide; abdomen 4* 4mm.

long, 2 '2 mm. wide.

Cephalothorax obovate, longer than wide, arched, mahogany-

brown, moderately pubescent. Pars cei^halica strongly arched,

normal grooves distinct. Pars thoracica broad, arched, radial

and median longitudinal grooves distinct.

Eyes in three series of 2, 4, 2. The median anterior pair are

very much the largest of the group, and are separated from each

other by less than half their individual diameter; posterior median

pair are separated from their anterior neighbours by a space equal

to once their individual diameter, and from each other by about

one and one-half diameters; lateral eyes oblique, oval, and nearly

contiguous.

Legs concolorous with cephalothorax, long, slender, moderately

hairy, and armed with long, strong spines. Relative lengths 1,

4,2,3.

Palpi long, similar in colour and armature to legs; copulatory

organ as in figure.

Falces concolorous with cephalothorax, hairy, arched.

Maxillm concolorous, long, arched, apices inclining inwards.

Labium concolorous also, short, not much longer than broad,

truncated.

Sternum somewhat paler in colour than the foregoing, shield-

shaped, arched.

Abdomen oblong-ovate, arched, mo^derately overhanging base of

cephalothorax, pubescent ; superior surface and sides dirty

yellowish-brown, inferior surface yellowish.

Log.—Malekula, New Hebrides.

• Loc. cit., p. 355, fig. 323.
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Family THERIDIID^.

Genus A r g y r o d e s, E. Sim.

5. Argyrodes antipodiana, Camb.

Log.—Noumea, New Caledonia.

Mr. Walker collected three specimens at Noumea of a species

which appears, when compared with our native forms, inseparable

from A. antipodiana. This species also occurs in New Zealand.

6. Argyrodes walkeri, sp.nov.

(Plate xxviii., figs. 2, 2a, 3, oa.)

^. Cephalothorax l-5mm. long, I'Smm. broad; abdomen 2mm.

long, 1-2 mm. broad.

Cephalothorax orange-yellow, smooth, glossy. Pa7's cephalica

produced and elevated, and divided in front by a transverse

cleft into two lobes, of which the upper is much the largest,

and these, excepting at the base of the cleft, touch each other;

the lower lobe is clothed with short, stiff black hairs. Pars

thoracica broad, arched, normal radial grooves distinct,

Eyes normal.

Legs long, tapering, orange-yellow except at joints, which have

dark brown annulations, and clothed with short black hairs.

Relative lengths : 1, 2, 4, 3, those of the first pair being much

the longest.

Pa/pi long, slender, orange-yellow; copulatory organ as in figure.

Fakes yellow, glossy, long, moderately strong, arched.

Maxillce, labium and sternum concolorous, normal.

Abdomen yellowish, oblong, uneven, gradually ascending from

its base to posterior extremity, where it is produced into a some-

what cylindrical- prominence, the apex of which is slightly

depressed, and relieved by a large dark brown spot, the latter

thinly clothed with a few short black hairs.

9. Cephalothorax 2mm. long, l-4mm. broad; abdomen 3-2 mm.

long, 2-6 mm. broad; height (from spinners to highest point)

3-3 mm.
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Oephahthorax orange-yellow, smooth, glossy. Pars cephalica

arched, elevated in front, but not bilobed. Pars thoracica arched,

broad, normal grooves distinct.

Eyes normal.

Legs long, slender, tapering, hair}'- ; coxse and trochanters

orange-yellow, thence dark brown, except in the fourth pair,

which have the tarsi orange-yellow. Relative lengths: 1, 2, 4, 3,

and of these the first pair is, as usual, the longest.

Palpi short, hairy, orange-yellow.

Falces, maxillce, labium and sternu^n concolorous, normal.

Abdomen finely pubescent, arched, short, the height distinctly

greater than the length; from the base, which is low, it ascends

boldly until it terminates in a somewhat conical and obtuse point.

Its general colour is clay-yellow, relieved on the upper surface

with four large dark brown spots, arranged in rows of two each;

of these the first pair is seated at a little more than one-third the

space from the base, and the second pair by an equal distance

from the apex at the posterior extremity; sides and inferior

surface clay-yellow with dark brown markings.

Epigyne as in figure.

Log.—Torres Island, between New Hebrides and Santa Cruz

Groups.

Mr. Walker succeeded in securing three specimens of the species

herein described—one male and two females. Simon has recorded

from Malekula, New Hebrides, A. miniatus of Doleschall; and

from New Caledonia, A. sublimis, L. Koch."^ The latter was

originally recorded from the island of Upolu, but it also occurs

in Australia. The previously recorded species from Australia

and the South Sea Islands are :

—

A. samoerisis, Camb., Samoa;

A. anfApodiana, Camb., Australia and New Zealand; A. sublimis,

L. Koch, Upolu; A. gracilis, L. Kocli, Upolu; A. malleiformis,

L. Koch, Upolu; A. incisifrons, Keys., Bowen and Sydney; A.

miniatus, Dolesch., found in all tropical regions. The species des-

cribed by met ^'^ Theridion ynargaritarium is also an Argyrodes

* Simon, Ann. de la Soc. Entom. France, 1897, p. 272.

t P.L.S.N.S.W., Vol. viii. (2nd Series), 1893, p. 290, pi. x., figs. .3, 3a, 36, 3c.
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(A. margaritarhis), and this was collected by Mr. A. M. Lea,

F.E.S., at the Clarence River, N.S. Wales.

Genus T h e r i d i o n, Walck.

7. (?) Theridion ludicus, E. Sim.

Log.—Noumea, New Caledonia.

Only one specimen, and that immature, was procured by Mr.

Walker. Simon recorded this species from the Isle of Pines.

Genus Latrodectus, Walck.

8. Latrodectus hasseltii, Thor.

Log.—Chepenehe, Lifu, Loyalty Islands; Noumea, New Cale-

donia.

Widely distributed throughout Australia, New Zealand, Poly-

nesia, Papua, Malaysia and India.

Family ARGIOPID^.

Suljfamily TETRAGNATHIN^.

Genus Tetragnatha, Latr.

9. Tetragnatha panopea, L. Koch.

Log.—Tanna and Malekula, New Hebrides; Noumea, New
Caledonia.

Originally recorded by Koch from Samoa, and later by Simon

from Mallicolo, New Hebrides."^

Genus Argyroepeira, Emer.

10. Argyroepeira grata, Guer.

Log.—Tanna and Aneityum, New Hebrides.

This species is widely distributed, having been recorded from

Halmahera, Amboina, Ceram, Aru, New Guinea and New
Britain, f

* Simon, loc. cit., p. 272.

t Pocock, Zoological Results, based on material from New Britain, New
Guinea, Loyalty Islands, and elsewhere. Part i., 1898, p. 104.
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11. A. CELEBESIANA, Walck.

Log.—Torres Islands, between New Hebrides and Santa Cruz

Groups.

Widely distributed, occurring in Burma, Malaysia, Papua,

Australia, and South Pacific Islands.

Subfamily NEPHILIN^].

Genus N e p h i l a, Leach.

12. Nbphila maculata, Fab.

Log.—Tanna, New Hebrides.

Widely distributed, ranging from Burma eastward to the South

Pacific.

Subfamily ARGIOPIN^.

Genus A r g y o ? e, Aud. & Sav.

13. Argyope picta, L. Koch.

Log.—Malekula, New Hebrides.

Originally recorded from Port Mackay, Queensland; also from

Tamata Station, Mambare River, Neneba, New Guinea, and New
Britain.

14. A. PLANA, L. Koch.

Log.—Malekula, New Hebrides; Noumea, New Caledonia,

Previously recorded from Australia, Viti, Ovalau, and Tonga.

Genus C y r t o p h o r a, E. Sim.

Ie5. Cyrtophora moluccensis, Dolesch.

Log.—Aneityum, New Hebrides.

Widely distributed over India, Ceylon, Malaysia, Papua, and

South Sea Islands.

Genus A r a n e u s, Clerck ( = Epeira auct.).

16. Araneus theisii, Walck.

Log.—Tanna, Malekula and Aneityum, New Hebrides; Noumea,

New Caledonia.
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17. A. NAUTicus, L. Koch.

Log.— Noumea, New Caledonia.

This, and the preceding species, are common in tropical regions.

Genus Gasteracantha, Sund.

18. Gasteracantha mollusca, L. Koch.

Log.—Noumea, New Caledonia.

Originally recorded from Port de France, Noumea, and later,

by me, from British New Guinea.*

Family THOMISID^.

SnMamily MISUMENIN5).

Genus D i ^ a, Thor.

19. Dl^A BIPUNCTATA, sp.nOV.

(Plate xxviii., figs. 4, 4a.)

9. Cephalothorax 2 mm. long, 1 -9 mm. broad; abdomen 3-7 mm.

long, 2-5 mm. broad.

Cephalothorax pale yellowish, smooth, glossy, nearly as broad

as long, arched. Pars Gephalica, broad, arched. Pars thoracica

broad, arched, radial grooves very faint.

Eyes normal, black, each mounted upon a small, bluish-grey

tubercle.

Legs concolorous with cephalothorax, finely pubescent, and

armed with spines; of the latter those upon the tibiae and meta-

tarsi of the first and second pairs are much the longest and

strongest. Relative lengths 1, 2, 4, 3.

Palpi short, similar in colour to legs, and armed with short

spines.

Falces concolorous, short, strong, arched.

Maxilloi concolorous also, long, narrow, arched, apices inclining

inwards.

Labium concolorous, long, coniform.

* Rec. Aust. Mus., Vol. iii., Part 5, p. 112.
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Sternum concolorous also, shield-shaped, truncated in front,

gently arched, smooth.

Abdomen ovate, slightly projecting over base of cephalothorax,

arched, cream-yellow, finely reticulated. Near anterior extremity

a short, broad, median, longitudinal band of yellowish- gre}' com-

mences, and this terminates near the centre; the band is irregular

in outline, and has short, strong lateral projections from whence

a scheme of delicate tracery proceeds, the latter being observable

only by the aid of a lens; close to the posterior extremity of this

longitudinal bar there is on each side of it a large, dark spot or

depression; the sides cream-3^ellow, reticulated, inferior surface

yellowish-brown, relieved by a few small spots of cream-yellow.

Epigyne as in figure.

Loc.—Aneityum, New Hebrides.

20. Di^A REGALis, sp.nov.

(Plate xxviii., figs. 5, ba.)

9. Cephalothorax 1-8 mm. long, 1-3 mm. broad; abdomen
2-8 mm. long, 2*2 mm. broad.

Cephalothorax and eyes as in D. hipunctata.

Leys pale yellov/ish, finely pubescent; tibiae and metatarsi of

first and second pairs armed with long, strong .spines. Relative

lengths : 1, 2, 4, 3.

Palpi short, concolorous, finely pubescent, and armed with

short spines.

Falces, maxillce and labium concolorous also; normal.

Sternum, glossy, gently arched, shield-shaped, truncated in front,

finely pubescent, pale yellowish.

Abdome7i obovate, slightly projecting over base of cephalotho-

rax, arched, yellow-brown, encircled hy a broad finely reticulated

cream-yellow band; the superior surface is ornamented with a

long, broad, sinuous, finely reticulated cream-yellow design, and

this is bisected at its anterior and broadest part; sides yellow-

brown with cream-yellow spots; inferior surface yellow-brown.

Loc.—Malekula, New Hebrides.
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Family CLUBIONTD^.

Subfamily SPARASSIN^.

Genus Heteropoda, Latr.

21. Heteropoda venatoria, Linn.

A number of specimens of this common spider were collected

by Mr. Walker.

Loc.—Tanna,Malekulaand Aneityum,New Hebrides; Noumea,

New Caledonia.

Genus P R y c h i a, L. Koch.

22. Prychia gracilis, L. Koch.

Log.—Torres Islands; Malekula and Aneityum, New Hebrides.

Previously recorded from the islands of Viti and the New
Hebrides.

Subfamily CLUBIONINiE.

Genus Chiracanthium, C. Koch.

23. Chiracanthium longimanum, L. Koch.

Log.—Tanna, New Hebrides.

24. Chiracanthium gilvum, L. Koch.

Xoc—Malekula, New Hebrides.

Both species are common in Queensland and the South Pacific

Islands.

Family LYCOSID^.

Genus L y c o s a, Latr.

25. Lycosa ccenosa, mihi.

Log.—Tanna and Malekula, New Hebrides; Chepenehe, Lifu^

and Loyalty Islands.

Previously recorded from the island of Santa Cruz.

26. (?) Lycosa palabunda, L. Koch.

Log.—Noumea, New Caledonia.

Only one specimen, and that immature. L. palabunda has

been recorded from Sydney, Gayndah and Rockhampton, and also

from the South Sea Islands.
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Family ATTID^.

Genus Marptusa, Thorell.

27. Marptusa complanata, L. Koch.

Loc.—Noumea, New Caledonia.

Previously recorded from Rockhampton, Gayndah and Port

Mackay.

28. Marptusa melanognathus, Lucas.

Loc.—Noumea, New Caledonia.

This species is cosmopolitan.

Genus B a v i a, E. Sim.

29. Bavia dulcinervis, L. Koch.

Loc.—Torres Island.

Originally recorded from Pelew Island.

Genus Marengo, Peckh.

30. Marengo bilineata, Peckh.

Loc.—Tanna, New Hebrides.

Genus H a s a r i u s, E. Simon.

31. Hasarius garetti, L. Koch.

Loc.—Malekula, New Hebrides.

Originally recorded from Ragatea.

32. Hasaris diloris, L. Koch.

Log.—Noumea, New Caledonia.

Previously recorded from Port Mackay, Queensland, and Viti

Island.

Genus J o t u s, L. Koch.

33. JoTUS ARCi-PLUvii, Peckh.

Xoc—Tanna and Malekula, New Hebrides.

Originally recorded from the Island of Santa Cruz.

Genus Plexippus, C. Koch.

34. Plexippus paykulli, Aud.

Loc.—Malekula, New Hebrides.

This species is cosmopolitan.
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EXPLANATION OF PLATE XXVIIL

Fig. 1 .

—

Leptodrassus insulamni, eyes.

Fig, la,— ,, ,, copulatory organ.

Fig. 2 .

—

Argyrodes loalkeri (c^) in profile.

Fig. 2a.— ,, ,, ( (^ ) copulatory organ.

Fig. 3 .— ,, ,, ($) in profile.

Fig. 3a.— ,, „ epigyne.

Fig. 4 .

—

Dicea bijninctata (5 ).

Fig. 4a.— ,, „ epigyne

Fig. 5 .

—

Dicea regalls
( $ ).
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THE SYSTEMATIC POSITION OF PURPURA TRITONI-

FORMIS OF BLAINVILLE.

By H. Leighton Kesteven.

(Plate xxix.)

A good deal of doubt has existed as to the systematic position

of the mollusc under discussion. It was first described as a

Purpura by Blainville.* Kienerf placed it in the same genus in

his second section Semi-ricinules. Dunkerj described it as

Adamsia tyinca, classing it with Cominella. Tenison-Woods§

subsequently showed that Adamsia was preoccupied by Prof. E.

Forbes, and replaced it by Agnewia. Tr5^on,l| who next dealt with

it, transferred the species to Urosalpynx on the strength of its

purpuroid operculum. His synonymy of it embraced Adamsia

typica, Dkr., A. adelaidoi, Ad. & Ang., and Purpura neglectOy

Angas, the last two as possible varieties. No one acquainted

with P. neglecta in Sydney Harbour would agree that it conforms

either generically or specifically with P. tritoniformis. The

validity of A. adelaidce is maintained by Dr. Verco.H

Watson, "^"^ practically ignoring Woods's correction, re-instated

Adamsia as a subgenus of Cominella. The operculum, which

Angasft had previously stated to be purpuroid, he considered

evidence for, rather than against, this classification. The species

is omitted from the Conchologica Iconica, the Conchlyien Cabinet,

and the Thesaurus Conchyliorum.

*Nouv. Ann. du Mus. d'Hist. Nat. Tome i. p. 221, pi. 10, fig. 10, 1833.

+ Coq. Viv. Purpurifere, i., pi. 8, fig. IS.

X Proc. Zool. Soc. 1856.

§ Proc. Koy. Soc. Tasmania for 1877.

II
Man. Conch. Vol. ii., 1880, p. 156.

IT Trans. Roy. Soc. S. Aust., 1895. Vol. xix., p. 101.

** Chall. Kep. Zool. Vol. xv.. Gasteropoda, 1885, p. 214.

ft Proc. Zool. Soc. 1867, p. 192.
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After a careful study of the shell, its apex, the operculum, and

the mollusc itself, I have come to the conclusion that its right

place is in the genus Purpura, where it was first assigned.

There are three varieties of the shell : firstly, the typical;

secondly, a stouter form confined to Lord Howe Island; thirdly,

a lighter form.

The form selected as typical is of course that figured by Blain-

ville. Kiener's illustration seems a copy (too highly coloured) of

Blainville's. This aspect of the species is the commonest on the

coast of New South Wales; it also occurs at Lord Howe Island.

P. TRiTONiFORMis, var. SMiTHi, Brazicr.

Purpura Smithi, Braz., Aust. Mus. Mem. No. ii. Lord Howe
Island, p. 28, pi. ii., figs. 1-4, 7-12, 21, 22.

Heavier, shorter and stouter than the type; spire shorter.

Sculpture: body whorl—spirals coarser than in the type, being

raised into stout cord-like ribs; longitudinals, consisting of coarse

hair lines, most prominent between the ribs, making the inter-

stices scabrous : spire—spiral ribs ornamented with nodules, as

broad as their interstices, in transverse oblique rows; the longi-

tudinal scabrous hair-lines gathered together between these

nodules to form riblets which tend to give the spire a latticed

appearance. Aperture smaller than in the type, the revolving

lirse within more prominent. Length 17-25, breadth 6-14 mm.

This variety seems to be confined to Lord Howe Island.

The name was given to it by Brazier in 1889, without a

description, and the figures of it then published were unfortu-

nately reversed in the press.

P. TRITONIFORMIS, var. LEViDENSis, var.nov.

Lighter than the type, but of the same outline. Sculpture

—

spirals consisting of a multitude of fine lines overlying four or

five obsolescent broad low rounded ribs; longitudinals, eleven to

fifteen low rounded ribs slightly broader than their interstices

traverse the whorls, between which and the revolving ribs may

be seen the longitudinal scabrous hair-lines. Aperture rounder
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and larger than in the type, due to the absence of a porcellanous

thickening on the interior of the outer lip. The revolving lirae

in the aperture are finer, more numerous, and stained dark brown.

Proportions as in the type.

• Hah.—New South Wales and Lord Howe Island.

Type to be presented to the Australian Museum.

The purpuroid characters of the adult shell are in the aperture.

The columellar area is broad and flattened, and the thickened and

Urate outer lip is decidedly characteristic of the genus Purpura.

The sculpture of var. smithi is not unlike (in miniature) that

of P. succincta, Martyn.

Several apices of the same type as that of P. tritonifo7'inis

have been treated as adult mollusca, and as their history bears

directly on the conclusions I have arrived at, I give the following

resume of it.

The first of these was described by Gray* as Struthiolaria

microscopica. The second is that described by D'Orbignj^f as

Sinusigera cancellata. The third is Cheletrojns huxleyi of Forbes. %

Others were meagrely described by A. Adams in various papers

in the Annals and Magazine of Natural History, and others again

by Craven§ in his Monograph of the genus Sinusigera. The

principal conchological feature of the three mentioned was the

possession of claw-like lobes on the outer lip, such as are so plainly

shown by my fig. 4.

Dr. J. D. Macdonald|| pointed out the anatomical similarity of

Sinusigera (Cheletropis) huxleyi to Macgillivrayia j^elagica, Forbes

{loc. cit. p. 383), another pelagic gasteropod embryo; and, being

under the impression that they were adult molluscs, suggested

that they should be placed in an order by themselves. A. AdamslI

wrote that the genus Sinusigera belonged to the Macgillivrayidce,

* Zool. Voy. Blossom, 1839, p. 108.

+ Hist. Pol. y Nat. de Cuba, 1846, Moll. Vol. v., p. 241.

J Voy. Kattlesnake, 1852, Vol. ii. Append. 385, pi. iii., figs. 9 a and h.

§ Ann. Soc. Mai. Belgique, 1877, Vol. xii.

II
Phil. Trans. 1854, Vol. 145, pp. 289-297.

H Ann. Mag. Nat. Hist., June, 1857, p. 461.
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and proposed the suborder Brachiocephala for the reception of the

family. In the first volume of their "Genera of Recent MoUusca"

(p. 60, 1853), the brothers Adams placed the genus Sinusigera

among the Pteropoda, but in the second volume (1858, p. 613) as

a result of Dr. Macdonald's article they placed it among the

Heteropoda in their family Macgilliv7'ayidce.

The first to realise that Sinusigera was an embryonic and not

an adult mollusc was Dr. J. D. Macdonald,"^ in 1858, and he gave

his reasons for supposing one he had found to be the pullus of a

Pedicularia.

As the apex of the Pedicularia he figured shows at least two

smooth and three cancellated whorls, and the pullus shows only

one cancellated whorl, and as there is also a difference of contour,

we may be allowed to doubt the correctness of his conclusions

till further proof is forthcoming. Dautzenbergf figures the apex

of a Pedicularia, but he does not mention any Sinusigera-characters.

Further, it might be well to notice that Macdonald's pullus, which

is very similar to the one I figure, came from about the same

locality.

This note of Macdonald's, although it sowed the seeds of doubt,

did not settle the matter conclusively, for A. Adams described

several subsequent to its appearance, and Craven's monograph, in

which he described new species, was published in 1877. The

latter considered the constancy of shape and size of each species

proof of the stability of the genus,

Jousseaume,t in a " iSTote sur le developpement des coquilles,"

says that Mons. Calamle, of Benguela, had found that the embry-

onic whorls of P. hcemastorna, Linn., show all the characters of a

Sinusigera. Craven§ figures a young stage in the growth of a

Purpura showing the Sinusigera-character of the pullus; this he

believes is P. hcemastoma, and remarks that the pullus is very

similar to S. cancellata, D'Orb. Crosse|| republished his figures,

* Trans. Linn. Soc. Lond. Vol. xxii. p. 241.

t Result. Camp. Scien. de Prince de Monaco. Fasc. i., pi. iv., figs. 2a-2h.

\ Le Naturaliste, 1882, p. 183.

§ Ann. Mag. Nat, Hist. 1883, p. 141.

II
Journ. de Conch. 1885, p. 161, pi. ix., fig. 5.
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and confirmed his conclusions. Dautzenberg also figured a young

stage of r. hcemastoma showing the same characters."^' This

figure was copied by Simroth in Bronn's Klass. u. Ord. (Band iii.,

1899, taf. xxi., fig. 9).

According to Tryon {loc. cit., p. 52), A. Adams has referred a

Sinusigera to P. biseralis, Blainv.

Figure 1 of Plate xxix., shows the Sinusigera-character of the

apex of P. succincta, Martyn. Figures 2-3 represent different

stages in the early growth of P. tritoniformis, and show plainly

that this species also has an apex of the Sinusigera-type/ That

P. triioniformis has an apex of this type was first noticed by Mr.

A. TJ. Henn (Proc. Linn. Soc. N.S.W. (2) Vol. ix. 1894, p. 167)

Figure 4 represents a detached pullus of this type obtained

in the towing-net 360 miles north-east of Sydney; a similar pullus

was dredged by Brazier in Vaucluse Bay, Port Jackson. This

may be the embryo of P. triioniformis, but so great is the

resemblance between the apex of that species and that of P.

succincta that at present it is impossible to tell to which species

the specimen figured belongs. It is probable that in the embry-

onic stage they are exactly similar. The little shell answers well

to Forbes' description and figure of Cheletropis huxleyi, but in

view of the similarity mentioned above I refrain from saying

definitely that it is that species.

We cannot yet decide on the value of the apex for classificatory

purposes, but since the only three embryos of this extraordinary

type that have been followed to their later stages have proved to

be those of Purijura, such an apex may surely be taken as a guide

to the generic position.

It has occurred to me that the tooth of Monoceras may possibly

be a perpetuation of the lower Sinusigera-lobe. It would be

interesting to know whether the species of that genus have an

apex of the type.

I do not expect the embryo of every Purpura to be of the

Sinusigera-type, but every embryo of the type to be that of a

Purpura.

* Loc. cit., p. 38, pi. ii., fig. 5.

36
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By " Sinusigera-type " I mean an embryo bearing on its outer

lip the claw-like processes and consequent sinus so noticeable in

all the examples mentioned. I know that Dall"^ has proposed

the name Sinusigera for cancellated apices of the PleiLrotomidce;

but with all deference to one so much my senior I would suggest

that the term were better restricted to such as I mention above.

The operculum, as Angas said, is purpuroid; the nucleus is

placed in the middle of the outer edge. The inner surface is

finely striated.

The mollusc itself so closely resembles P. succincta that but for

the lingual ribbon it would be almost impossible for the dissector

to tell whether he were working on the young of that species or an

adult P. tritoniformis. The two dentitions are represented in

figs. 5-6 of Plate xxix. It will be observed that the dijfferenee

between these two radulse is one of degree rather than of kind.

Summary.—In the preceding pages reasons are given for

removing P. tritoniforrnis from Urosalpinx and Comindla and

transferring it to Purpura. It remains to select a subgenus of

the latter for its reception. By the form of the shell Polytropa

might claim it, but the resemblance of the larval shell and of anato-

mical characters to P, succincta is so close that Trochia would

seem more appropriate.

The names Adamsia and Agnewia consequently lapse into the

synonomy of Trochia.

EXPLANATION OF PLATE XXIX.

Fig. 1.—Young of Purpura succincta, Martyn; length 2'3mm.
Fig. 2.—Young of Purpura tritoniforimis, Blainv.; length 3 mm.
Fig. 3.— ,, „ ,, ,, ,, 5 ,,

Fig. 4.—An embryo of the Sinusigera-type; length 2, breadth r3 mm.
Fig. 5.—Dentition of Purpura tritoniformis.

Fig. 6.— ,, ,, succincta.

Fig. 7.—Operculum of Purpura tritoniformis (adult); 10'5 x 6*5 mm.
Fig. 8.— Operculum of Purpura succincta (young); 18'12mm.

Blake Moll. Vol. ii., p. 124.
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NOTES AND EXHIBITS.

Mr. Froggatt exhibited specimens of the two sexes of the large

spiny phasmid, Extatosoma tiaratum^ Macl. The female is not

uncommon in the coastal scrubs, but the male is comparatively

rare.

Mr. Harper contributed a supplementary Note on the " Onvar "

or wrist-guard of Malekula. " After my paper {antea, p. 233)

was read, I obtained further information from Rev. T. Watt
Leggatt, of Malekula. The same spiral band mentioned as being

used in the islands to the north is also common in Malekula. to-

gether with a simpler form, consisting merely of the mid-rib of a

banana leaf twisted round the wrist. The form figured is worn

loosely as a rule; but when fighting is imminent it is laced tightly

with a grass fibre. Further, Mr. Leggatt has investigated the

name usually given for the guard, viz., ' onvar.'' He discovers

that the correct title in the Aulua district (Port Sandwich) is

nehonvaVj derived from nehono, the face, and verna, the hand—
ver or var being the root for hand, as verajigk, my hand; vermi, thy

hand; verna, his hand. The word really means the face of the hand,

i.e., the thing that stands before the hand to protect it. In the

Maskelyne Group, south of Malekula, the guard is called 7iahonva.

In Pangkumu it is named as at Aulua. In the Uripio district

the word used is hekver, the derivation of which Mr. Leggatt has

not been able to discover." [The matter here given in its proper

place, was also printed on a slip and inserted to face p. 236 of

Part 2 of this Volume, for the sake of completeness.

—

Ed.].

Mr. Rainbow exhibited specimens of a common but interesting

spider, Desis marina, O. P. Camb., from Port Jackson. This

species is widely distributed, not only on the Australian coast
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generall}^ between tide-marks, but also in New Zealand and New
Caledonia. In localities where Lithodomus occurs it is found

occupying the disused holes of the latter; but in situations free

from coral, the spider may be sought for under stones, in fissures,

or in tunnels bored by such molluscs as Venerupis and Pholas, or,

in fact, any natural cavity. The water is kept out of their

dwellings by a curtain of thickly matted web. The abdomen of

Desis is thickly coated with downy hairs, which entangling a

quantity of air, and detaining it round the body during its

immersion, gives to the spider when diving the appearance of a

body covered with globules of quicksilver. Should the air within

its chamber become exhausted, the spider returns to the surface

and procures a fresh supply.

The President exhibited a double-flowered spathe of the common
Arum lily, Richardia africana, Kth.; and a specimen of Eucalyptus

tereticornis^ Sm., from the Astrolable Range, New Guinea. Also,

on behalf of Mr. E. Betche, who collected it, a spirit specimen of

Balanophora fungosa^ Forst., a root-parasite in dense, moist, coast

forest, near Cairns, N. Queensland (August, 1901). It is,

as far as known, the only representative in Australia of the inter-

esting Order of Balanophorce, root-parasites of a more or less

fungus-like habit, but belonging to the Dicotyledons, and allied to

the Olacinece and Aristolochiacece.

Mr. Fletcher exhibited copies of the two published books, and

some interesting relics, of John William Lewin, " naturalist and

painter," who settled in New South Wales in 1798; and whose

remains until recently reposed in what was the Devonshire Street

Cemetery. The exhibit included a few of Lewin's undoubtedly very

numerous unpublished drawings; also early impressions of some

of his published illustrations of birds and insects which were

engraved, printed and coloured in the Colony ; accompanying

them are his MS. observations on the animals which served as the

basis of the text which was printed in England : these are now

in the possession of the Society. A sketch of Lewin's career as

colonist, artist, zoological collector and field naturalist was given.
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WEDNESDAY, OCTOBER 30th, 1901.

The Ordinary Monthly Meeting of the Society was held in the

Linnean Hall, Ithaca Road, Elizabeth Bay, on Wednesday

evening, October 30th, 1901.

Mr. J. H. Maiden, F.L.S., tfec, President, in the Chair.

Mr. R. L. Cherry, Catherine Hill Bay, Newcastle, and Dr.

J. H. May, Bundaberg, Q., were elected Ordinary Members of the

Society.

DONATIONS.

Department of Agriculture, Brisbane—Queensland Agricul-

tural Journal. Vol. ix. Part 4 (October, 1901). From the Hon.

the Secretary for Agriculture.

Royal Geographical Society of Australasia, Queensland Branch,

—Queensland GeographicalJournal. Vol. xvi. (1900-1901). From

the Society.

Botanical Gardens and Domains, Sydney—Report for the

Year 1900 (1901). From the Director.

Department of Mines and Agriculture, Sydney—Agricultural

Gazette of New South Wales. Vol. xii. Part 10 (October, 1901).

From the Hon. the Minister for Mines and Agriculture.

Royal Anthropological Society of Australasia, Sydney—Science

of Man. Vol. iv. n.s. Nos. 8-9 (September-October, 1901). From

the Society.

Royal Society of New South Wales, Sydney—Abstract of Pro-

ceedings, October 2nd, 1901. From the Society.
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The Surveyor, Sydney. Yol. xiv. Ko. 5 (October, 1901). From
the Editor.

Australasian Journal of Pharmacy, Melbourne. Vol. xvi. No.

190 (October, 1901). From the Editor.

Australasian Ornithologists' Union, Melbourne—The Emu.
Vol. i. Part 1 (October, 1901). From the Union.

Department of Mines, Melbourne—Report on Brown Coal

from Narracan and from Dean's Marsh. By H. C. Jenkins,

A.R.S.M., Government Metallurgist. Ft^om the Secretary for

Mines.

Field Naturalists' Club of Victoria, Melbourne—Victorian

Naturalist. Vol. xviii.No. 6 (October, 1901). From the Club.

Public Library, Museums, and National Gallery of Victoria,

Melbourne—Report of the Trustees for 1900 (1901). From the

T^'ustees.

Department of Mines, Hobart—Government Geologist's Report

on the Tin Mining District of Ben Lomond (June, 1901) : Assist-

ant Government Geologist's Report on some Wolfram Sections

near Pieman Heads (September, 1901). From the Secretary for

Mi7ies.

Department of Agriculture, Perth, VV.A.—Journal. Vol. iv.

Parts 3-4 (Sept.-Oct., 1901). From the Secretary.

British Museum (Nat. Hist.), London—Catalogue of the

Mesozoic Plants in the Department of Geology. Part iii. (1900).

By A. C. Seward, M. A., F.R.S., F.G.S. : Catalogue of Welwitsch's

African Plants. Dicotyledons. Part iv. (1900) ; Vol. ii. Part 2.

Cryptogamia (1901) : Hand-List of the Genera and Species of

Birds. Vol. ii.( 1900). By R. B. Sharpe, LL D. : Illustrations

of the Botany of Captain Cook's Voyage Round the World in

H.M.S. "Endeavour" in 1768-1771. By the Right Hon. Sir

Joseph Banks, Bart., KB., P.R.S., and Dr. D. Solander, E.R.S.

With Determinations by James Britten, F.L.S. Partii. Aus-

tralian Plants (Folio; 1901). From the Trustees.
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Manchester Literajry and Philosophical Society—Memoirs and

Proceedings. Vol. xlv. Part 4 (1900-1901). From, the Society.

Royal Microscopical Society, London— Journal, 1901. Part 4

(August, 1901). From the Society,

Royal Society of London— Proceedings. Vol. Ixviii. Ko. 449

(September, 1901). From the Society.

Zoological Society of London — Proceedings, 1901. Vol. i.

Part 1 (June, 1901). From the Society.

Royal Irish Academy, Dublin—Proceedings. Third Series.

Vol. vi. No. 2 (1901) ; Vol. vii. (1901). From the Academy.

Perak Government Gazette, Taiping. Vol. xiv. Nos. 26-27

(August-September, 1901). From the Government Secretary.

Canadian Institute, Toronto—Transactions. Vol. vii. Part 1

(No. 13; August, 1901). From the Institute.

Academy of Natural Sciences, Philadelphia—Proceedings.

Vol. liii. Parti. (Jan.-March, 1901). From the Academy.

American Academy of Arts and Sciences, Boston—Proceedings.

Vol. xxxvi. Nos. 24-28 (April, 1901). From the Academy.

American Museum of Natural History, New York—Annual

Report for the Year 1900: Bulletin. Vol. xiv. Articles ix.-x.

and xix., pp. 91-148 and 225-228 (May, 1901) : Memoirs. Vol i.

Part 6 (March, 1901). From the Museum.

American Naturalist, Cambridge, U.S.A. Vol. xxxv. Nos.

416-417 (August-September, 1901). From the Editor.

Bureau of American Ethnology, Washington—Seventeenth

Annual Report (1895-96). Part 2 (1898). From the Director.

Cincinnati Society of Natural -History—Journal. Vol. xix.

Nos. 7-8 (December, 1900-March, 1901). From the Society.

Denison University, Granville, Ohio—Bulletin of the Scientific

Laboratories. Vol. xi. Article x., pp. 240-264 (February, 1901).

From the University.
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Johns Hopkins University, Baltimore-g-Hospital Bulletin.

Vol. xii. Nos. 118-123 and 125 (January-August, 1901). From

the University.

Museum of Comparative Zoology at Harvard College, Cam-

bridge, Mass., XJ.S.A —Bulletin. Vol. xxxvii. No. 3 (September,

1901). From the Director.

New York Academy of Sciences—Annals. Vol. xiii. Parts

ii.-iii. (1900-01). Froia the Academy.

Rochester Academy of Science—Proceedings. Vol. iv. pp. 1-64

(February, 1901). From the Academy.

United States Geological Survey, Washington—Map of Alaska

showing known Gold-bearing Rocks, &c. (1898) : Preliminary

Report on the Gape Nome Gold Region, Alaska (1900) : Twen-

tieth Annual Report (1898-99). Parts 2, 3, 4, 5 (with Portfolio

of Maps) and 7 (1900) : Bulletin, 1900. Nos. 163-176 (1900) :

Monographs. Vol. xxxix.-xl. (1900). From the Director.

Washington Academy of Sciences— Proceedings. Vol. iii. pp.

297-362, 363-370 (August, 1901). From the Academy.

Wisconsin Academy of Sciences, Arts, and Letters—Transac-

tions. Vol. xiii. Part 1 (1900). From the Academy.

Bernice Pauahi Bishop Museum, Honolulu—Memoirs. Vol. i.

No. 3 (Key to the Birds of the Hawaiian Group. By W. A.

Bryan, 1901). From the Museum.

Museo Nacional de Montevideo—Anales. Tomo iii. Entrega

XX. (1901). From, the Museum.

Indian Museum, Calcutta—Catalogue of the Indian Decapod

Crustacea, Part i. Brachyura. Fasciculus i. Introduction, and

Dromides or Dromiacea. By A. Alcock, M.B., LL.D , F.R.S.

(1901). From the Supei-intendent.

Archiv fiir Naturgeschichte, Berlin. Ixvii. Jahrgang (1901).

i. Band. 2 Heft; Ixvi. Jahrgang (1900). ii. Band. 2 Heft. 1 Halfte.

From the Editor.
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Gesellschaft fiir Ei'dkimcle zu Berlin—Verhandlungen. Band

xxviii. No. 3 (1901) : Zeitschrift. Band xxxv. No. 6 (1900) ; Band

xxxvi. No. 1 (1901). From the Society.

Medicinisch-naturwissenschaftliche Gesellschaft zu Jena—Jen-

aische Zeitschrift. Band xxx. Heft 2-4 (1896) ; Band xxxi. Heft

2-4(1897-1898); Band xxxii. Heft 1-2 (1898) ; Band xxxvi. Heft

1-2 (1901). From the Society.

Naturforschende Gesellschaft in Basel—L. Riitimeyer: Gesam-

melte Kleine Schriften allgemeinen Inhalts aus dem Gebiete der

Naturwissenschaft. Nebst einen autobiographischen Skizze,

herausgegeben von H. G. Stehlin (2 vols., 8vo , Basel, 1898). From

the Society.

Naturhistorischer Verein in Bonn am Rhein—Verhandlungen.

lyii. Jahrgang. 2 Halfte (1900) : Sitzungsberichte der Nieder-

rheinischen Gesellschaft fiir Natur- und Heilkunde zu Bonn, 1900.

Zweite Halfte. Froin the Society.

Senckenbergische Naturforschende Gesellschaft in Frankfurt

a. M.— Abhandlungen. xxvi. Band. 3 Heft (1901). From the

Society.

Zoologischer Anzeiger, Leipzig. xxiv. Band. Nos. 650-652

(Aug.-Sept., 1901). From the Editor.

K. K. Naturhistorisches Hof-Museum, Wien—Annalen. Band

XV. No. 2(1900). From the Museum.

K. K. Zoologisch-botanische Gesellschaft in Wien—Verhand-

lungen. 50 Band (Jahrgang 1900). From the Society.

Societe de Physique et d'Historie Naturelle de Geneve

—

Memoires. Tome xxxiii. Seconde Partie (1899-1901). From the

Society.

Societe Beige de Microscopic, Bruxelles—Annales. 26"'^Annee

(1899-1900). From the Society.

Societe Entomologique de Belgique, Bruxelles— Annales.

Tomexlv. (1900). From the Society.



546 DOXATIONS.

Societe Royale Linneenne de Bruxelles—Bulletin. 26® Annee.

No. 9 (August, 1901). From the Society.

Museum d'Histoire Naturelle, Paris —Bulletin. Annee 1900.

Nos. 7-8; 1901, Nos. 1-3. From the Museum.

Societe des Sciences Natu relies de I'Ouest de la France,
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From the Society.

Societe Zoologique de France, Paris—Bulletin. Tome xxv.
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Societe Entomolgique de Russie, St. Petersbourg—Horje. Tome
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Royal University of Upsal—Three Inaugural Dissertations.

" Beitrag zur Kenntniss der Spongienfauna des Malayischen

Archipels, &c.," by N. G. Lindgren (8vo., 1898) :
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1.—OX EUCALYPTUS PULVERULENTA, Sims.

By J. H. Maiden, Botanic Gardens, Sydney.

Prefatory Remarks.

My co-worker (Mr. Deane) and myself having brought to an

end the series of eight papers on the Eucalypts of New South

Wales, which will be found in Vols, xx.-xxvi. (1895 and 1896-

1901) of these Proceedings, I have undertaken some further work

in connection with the genus, partly of a recapitulatory character.

I do not intend to confine my observations to the Eucalypts of

this State, for to understand many species it is absolutely necessary

to follow them over a range as extensive as possible. I have

spared neither pains nor expense to consult types, and I venture

to offer to the Society some papers including a number of original

observations in regard to certain species, and I will endeavour to

clear up difficult points of synonymy.

It seems to me that this method of dealing with a single species

will be found most generally useful in practice. Other papers

will be submitted from time to time; some further ones have been

accepted for publication by other Societies in and out of Aus-

tralia.

Introductory.

I would invite attention to the following passage in Mueller's

Eucalyptographia (under E. pulverulenta) :
—

In the systematic definition and the illustration I have not included an

Eucalypt, the leaves of which in aged trees become elongated-lanceolar, much

narrowed upward, and even somewhat sickle-shaped, though their base

remains rounded and their stalk very short; moreover in the above mentioned

state some of the upper leaves become alternate or scattered. This particular

Eucalypt was noticed in Upper Gippsland by Mr. A. W. Howitt, and near

the Ovens Kiver by Mr. C. Falck. There is every reason to assume that it

is merely a state of E. imlverulenta, mediating a transit to E. Stuartiana^
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Indeed it was with some reluctance that E. inilverulenta became at all

accepted in the present work, from which all dubious species for distinct

illustration have been and are to be rigorously excluded. As, however, E.

piilverulenta is the only species with opposite leaves, indigenous to the colony

of Victoria, it was deemed desirable to accord full elucidation to it. This

finally narrow-leaved form of E. lyulverulenta, when yet in its young bushy

state, has the leaves all broad and opposite; but they do not continue in that

form, contrarily to what is noted elsewhere. Mr. Falck observed that the

bark of this Eucalypt is pervaded by a peculiar somewhat terebinthine odor,

so much so as to have given rise to the local name •' Turpentine-tree " for

this species.

In this passage Mueller refers to a lanceolar-leaved form of E.

pulverulenta which will be referred to in detail presently. He
himself inclined to the belief that it was a form of E . indveridenta^

and yet by a train of reasoning that I am unable to follow, he

seems to throw doubt on the validity of E. pulverulenta, Sims, as

a, species. There is no doubt, however, that it is a good species,

and its recognition dates from the year 1819.

I am of the opinion that the lanceolar-leaved trees in question

are a form of E. pulverulenta.

Mr. A. W. Howitt brought the matter of the variation of E.

pulverulenta prominently under notice in a paper on " The

Occurrence of Eucalyptus pulveridenta in Victoria,""^ in which he

olearly proves that that species is not different from one of the

trees which passes under the name of E. Stuartiana in Victoria.

I have studied E. pulveridenta in the field from Melbourne in

the south to Tenterfield on the New South Wales-Queensland

border, and have come to the conclusion that it is more variable

than has been hitherto understood, and that the '' Apple " or

"Peppermint" (not the "But But") of Victoria and the Black

Peppermint of New England are conspecific with the Argyle

Apple. This will require the description of E. pidverulenta, Sims

(brief and imperfect like all the early descriptions of Eucalypts)

to be amended in the direction indicated by Deane and Maiden

under E. nova-anglica, namely, that the mature leaves may be

* Seventh Report Aust. Assoc. Adv. Science. Sydney Meeting, 1898.
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lanceolate. E. nova-anglica was described on New England

specimens, but I find that there are identical forms in Victoria,

and perhaps it would be well to recognise Howitt's variety-name

lanceolata for those forms that depart most from the type. At
the same time its use may be inconvenient, since the lanceolar

leaves are found also on the type.

In my opinion, therefore, the name E. Stuartiana should be

abandoned for the " Apple or Peppermint " of Victoria and

retained for the " Apple or But But " of Victoria, which is the

equivalent of the " Apple or White Peppermint " of New South

Wales. A separate paper on E. Stuartiana, F.v.M., as I under-

stand it, will make my meaning clear.

Synonyms,

Eucalyptus pulverulenta, Sims, Bot. Mag., t. 2087.

Eucalyptus cordata, Loddiges, Bot. Cab., t. 328, non Labill.

Eucalyptus perfoliata, Herb, various.

Eucalyptus Stuartiana, F.v.M., B.Fl. iii. 243, and Eucalypto-

graphia, pai^tim.

Eucalyptus cinerea, F.v.M., B.Fl. iii. 239.

Eucalyptus pulverulenta, Sims, var. lanceolata, Howitt."^

Eucalyptus nova-aiiglica, Deane and Maiden, f

I doubt that E. pulvigera, A. Cunn., is a synon3^m of E. pul-

verulenta, Sims, (although so stated in B.Fl. iii. 224) for reasons

which will be given presently. I will again refer to the matter

when I deal separately with E. cordata, Labill.

E. cordata, Lodd., Bot. Cab., t. 328.—There is a general

account but no proper description of this plant, which would be

ignored except for the figure.

The plant is referred to in Link's Enumeratio, p. 31, in the

following words— " E. cordata, Lodclig., Bot. Cab. Hab. in Aus-

tralia. Eucalypti species rarissime in hybernaculis florent, et in

foliis simillim£e sunt, hinc difficile diagnoscuntur dubias itaque

* Report Aust. Assoc. Adv. of Sc. vii. 517 (Sydney Meeting),

t These Proceedings, xxiv. 616.
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tanturn licuit proponere species," an unsatisfactory description

Avhich is given here because of the rarity of the work.

Loddiges' figure is almost a facsimile of that of E. jndverulenta,

Sims, (Bot. Mag. t. 2087).

In Herb. Oxon. there is a specimen " Eucal3^ptus cordata,

Loddiges culta." It is probably E. pulverulenta, Sims, an opinion

already expressed by Mueller in Eucalyptographia; at the same

time I do not think it would be possible from the material avail-

able, and in absence of notes on the bark, to say that it is not

the pulvigera form of E. cordata.

Loddiges states that his plant was a native of Van Diemen's

Land; if this be correct (and a mistake can easily be made) it

cannot be E. pulverulenta, as that species has not yet been dis-

covered in Tasmania. Loddiges' plate was published in 1819, and

it is quite possible that the plant was raised from cordata (p2il-

vigera) seed collected by Allan Cunningham or Eraser in the

Expedition of 1817. It is also possible that the plant was raised

from seed of true pulcerulenta gathered in the County of Argyle

or Camden, N.S.W. The point can hardly be settled without

further evidence.

a. E. perfoliata, Cult. Madeira (Mount Villa, July, 1837).

Coll. Dr. J. F. Lippold, ex herb. Prof. R. Graham in herb. Cant.

In young bud only. This seems to be E. pulverulenta, Sims.

A specimen in leaf only in herb. Cant. (Miis. Martyn) bearing

the label " this more round-leaved than the other " has small,

nearly orbicular perfoliate leaves. It may be E. pulverulenta,

Sims.

h. E. perfoliata, Desf., may be E. globidus (B.Fl. iii. 200).

c. E. perfoliata, A. Cunn. MS., may be E. Stuartiaiia, F.v.M.,

or E. Cambagei, Deane and Maiden (see p. 557).

d. E. 2?erfoliat7is, Hort. Bot. Cantab. 6th April, 1834. J. S.

Henslow. In herb. Cant. In bud only.

This is probably E. p)ulverulenta, Sims. At the same time it

may be the pulvigera form of E. cordata.

E. cinerea, F.v.M. (B.Fl. iii. 239). Leaves opposite, sessile,

•cordate, ovate or ovate-lanceolate, obtuse or acute . . . with
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three to seven pedicellate flowers. Near Bathurst (A. Cunning-

ham), Lake George, Goulburn district.

Mueller (Fragm. ii. 71) says that E. pulverulenta, Sims, was

formerly distributed under the name of U. cinerea. Bentham

(B. Fl. iii. 239) commenting on this says, "as far as our specimens

go, it appears to differ (from E. pulvei^uleiita) in the foliage, in

the larger sessile flowers, and in the larger, thicker fruit with a

very prominent thick rim." I may mention that when I took

charge of the Sydney Botanic Gardens all the E. pulverulenta

trees were labelled tJ. cinerea. Most of them are about 30 years

old, and whatever their appearance when they were first planted,

they are now typical E. 2^ulverulenta, Sims.

I have recently had the opportunity of examining the speci-

mens, seen by Bentham, in the Kew Herbarium. They are

labelled "^. cinerea,'' and called "Bathurst Stringybark." They

are undoubtedly E. pulverulenta witli the leaves more lanceolar

than in the strict type, but only intermediate in character in

this respect between the type and the commonest Victorian and

New England forms.

It will be observed that Woolls (Plants of New South Wales,

p, 55) follows Mueller in placing^, cinerea under E. jmlverulenta.

Some further notes on synonym}' will be given at p. 554.

Affinities.

The closest aflinity of E. pulverulenta, Sims, is undoubtedly

with E. cordata, Labill. The affinities with E. Bisdoni and

E. globulus are of a more superficial character.

A.

—

E. -pidverulenta and E. cordata.

E. pulverulenta has the branchlets generally more slender and not acute-

angular, the leaves not crenulated, but dotted with roundish almost uniform

oil-pores, the flowers generally smaller, the tube of the flowering calyx down-

ward obconically attenuated, while the lid is less depressed, the fruit is

smaller, more top-shaped, and has a comparatively broader rim; the con-

vergent free part of the valves emanates almost at a level with the calyx edge

and arises not distinctly beneath the rim. The furrow between the discal

lining and the calyx-tube is running just beneath the edge of the fruit, not

forming a faint vertical channel around the rim (Eucalyptographia, under

E. cordata).
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Nevertheless it is not always easy to separate E. 2)ulve7'ulenta

from E. cordaia on herbarium specimens alone. I have not seen

E. cordata with flowers in more than threes; in E. pulverulenta

this is not uncommon, particularly in the lanceolar form.

The leaves of E. cordata from Tasmania are usually large, but

particularly from New South Wales localities they are frequently

as small as those of typical i:>ulverulenta.

The leaves of E. j^ulveridenta are usually thinner than those of

E. cordata, but this is a character which must be employed with

caution.

The crenulation of the leaves of E. cordata from New South

Wales localities is often absent or nearly so.

The bark of E. pulverulenta is always fibrous, partaking more

or less of a Stringybark character; that of E. cordata is smooth

or ribbony. The E. pidvigera of Cunningham is identical with

E. cordata in regard to bark.

There is a specimen (cultivated) ex hort. Kew, labelled E. pul-

verulenta, in Herb. Calcutta. It is in flower only. It is probably

correctly named, yet most of the cordate leaves are slightly

crenulated, a character regarded as belonging to E. cordata

rather than to E. pulveridenta. The twigs are quadrangular and

glandular, and much of the young foliage is lanceolate.

No. 16862, J. S. Gamble, Sept. 1885, Wellington (6000ft.)

Nilghiris, Madras, is labelled E. pulverulenta, Sims, and may be

that species. But in the absence of ripe fruits or notes on the

bark it may be a western New South Wales form {jpulvigera) of

E. cordata.

B.

—

E. pulverulenta and E. Risdoni. A specimen ex herb.

Paris, in herb. Barbey-Boissier, collected 1844, probably by

Yerreaux, is E. Bisdoni, Hook., although labelled E. pulverulenta.

There is no doubt that the shape of the leaves in the two species

is often very similar.

C.

—

E. pulverulenta and E. globulus. E. pulverulenta, Link,

(Enumeratio, p. 31), is, according to Mueller (Eucalyptographia)

E. globulus, Labill., the confusion having undoubtedly arisen
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through the glaucousness and the shape of the sucker leaves of

the latter. A specimen of E. globulus, probably collected by

Verreaux, and labelled " E. pulverulenta, Tasmanie, No. 85, ex

herbario Mussei Parisiensis, 1844," in herb. Barbey-Boissier, is

additional evidence of the confusion between these two species that

formerly existed.

Range.

Eucalyptus pulverulenta, Sims, in its typical form occurs in

New South Wales in the southern mountainous country from about

Tumut to Berrima, and thence westerly to the Bathurst district.

Its precise range is not yet defined.

North from these places, e.g., in New England and Southern

Queensland (we have yet to learn the intermediate localities

between Berrima or Bathurst and New England), and south into

Victoria the species is diffused; but as we proceed further from

the type localities the leaves become more or less lanceolar. It

does not appear that E. pulverulenta has yet been found in

Tasmania, though it should be searched for.

New South Wales (typical form).—In July, 1891, the late

Rev. Dr. Woolls showed manna from E. pulverulenta to this

Society from Buckley's Crossing, Snowy River. Not only was

this the first record of manna on the species, but the most

southerly definite record of the species. A few years ago,

on the information of Mr. Augustus Hooke of Tia, I gathered a

large quantity from the lanceolate-leaved form of New England.

Tumut (E. Betche and W. W. Froggatt), Lake George, Argyle

County (Backhouse), Goulburn, Wingello, Barber's Creek, &c.,

where it is known as Peppermint. Berrima "Argyle Apple"

(Woolls). It is sometimes known as ."Silver-leaved Stringybark."

Here is an abundance of small stunted shrubs (as well as small

trees) of this species which would be readily taken for E.

Stuartiana in that (shrubby) stage. In fact the resemblance of

the young growth of the species is remarkable.

37
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Limekilns near Wattle Flat, 20 miles northerly from Bathurst

(R. H. Cambage). See also localities under E. cinerea.

[N.B —The westerly trees pass into the lanceolar form just as

do those in the extreme south of New South Wales.]

Victoria (mostly lanceolate-leaved forms).—Beechworth, Ovens

River (C. Falck). Labelled by Mueller at various times cinerea

and dealhata. Some of the specimens are nearly typical pw/-

verule7ita, others incline more to the lanceolate form. In 3's.

Another specimen from Mr. Falck labelled " Peppermint tree."

Peppermint tree of the Ovens River. " Cortex diutius per-

sistens" (Mueller, Feb., 1853).

McAllister River. "Placed doubtfully under viminalis b}?"

Bentham " (Mueller).

Anderson's Creek (C. Walter); Dandenong Mountain (J.H.M.);

Nunawading (Boyle); Ringwood (R. H. Cambage); Lilydale to

Healesville (J. G. Luehmann); Upper Yarra (C. Walter).

I am indebted for most of the above Victorian specimens to

Mr. J. G. Luehmann, National Herbarium, Melbourne.

The following specimens were all placed at my disposal by Mr.

A. W. Hovvitt. They are nearl}" all collected in the Gippsland

district of Victoria, and are of especial interest as illustrating his

paper above referred to. I place them all under E. pulverulenta:—
Oakleigh ; Boolara ; Monke}'- Creek, South Gippsland ; Dargo

Road, North Gippsland; Moe (leaves mostly cordate and up to

8 flowers in axils) ; Buclian (typical except multiflowered near

Black Flat); Croydon; Bunyip.

New South Wales (lanceolate-leaved form).—Vide E. nova-

anglictty Deane and Maiden (these Proceedings, xxiv. 616), noting

the localities there given.

New England (C. Stuart). " Doubtfully referred by Bentham

to E. viminalis.''

" Peppermint," New England (W. Woolls).

Gwydir (Leichhardt), labelled JtJ. viminalis, var. plurijlora,

Benth.
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Tenterfield district, where it is locally known as "Red Pepper-

mint." It has suckers which are with difficulty distinguishable

from those of E. Stuartiana.

" Peppermint Box," The Bluff, Tenterfield (H. Deane).

Glen Innes (H. Deane).

Ben Lomond (J.H.M.).

'' Black Peppermint," Yarrowitch to Walcha, very abundant,

and New England generally (J.H.M.).

No 2 variety of E. Stuartiana, viz. :
" Broad-suckered Pepper-

mint " of my paper, A.A.A.S. (Sydney), 1898, p. 541.

Besides " Black Peppermint " this species also goes under the

name of " Red Peppermint " in New England. Mr. J. F.

Campbell, of Walcha, tells me that it grows on slate and basaltic

flats of fair quality of soil. I have seen large quantities of manna
produced b}^ this species. This is the " Peppermint " timber

which is used in New England, that of the " White Peppermint

"

{E. Stuarliayia) being practically valueless.

"The timber of this species is very good as posts, but apt to

split in seasoning. A dead tree apparently quite sound when cut

through the sap timber has cracks running into the heart-wood.

At the Int. Exh.. 1879, I exhibited a piece of a post made of a

young tree of this species 10 inches in diameter. The log was split

in halves and used for posts. It had been erected about 1844, and

was quite sound when dug up " (A. R. Crawford, Moona Plains,

in litt.)

It is common on swampy, heathy flats, between Eden and

Cape Howe, in the extreme south-east of New South Wales
(J. S. Allan). Attains a height of 30ft., and a diameter of 1ft.

These trees are identical with the Victorian ones. Flowers

numerous.

dueensland (lanceolate-leaved form).—killarney(F. M. Bailey);

Stanthorpe (F. M. Bailey), labelled " E. dealhata^'^ an old naming
of Mueller, through confusion with a glaucous form of E. tereti-

cornis. (See these Proceedings, xxv. 446 \
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2.—ON EUCALYPTUS STUARTIANA, F.v.M.

By J. H. Maiden, Botanic Gardens, Sydney.

This is but one of many species of Eucalyptus in regard to

which there has been much confusion in the synonj'my. I have

shown under E, j^ul'^'i^^ulenta the confusion of E. Stuartiana with

that species, and under E. Gunnii I will make further allusion

to the confusion of E. Stuartiana with that species also. It

would perhaps be an advantage if the name of E. Stuartiana,

F.v.M., could be removed from the list of Eucalypts, but such a

step would be impossible; and the wisest course seems to me to

restrict it to the widely diffused "Apple"' of New South Wales

and Northern Victoria. I emphasise the remarks made by Mr.

Deane and myself on E. -S'^war^i'ana (these Proceedings, xxiv. 628).

It seems to be an unnecessary addition to an already over-

burdened literature to again describe the species; the descriptions

in B.Fl. iii. 243 (modified as to the bark, which is of a '' Box "

character, thickish, whitish, and often zigzagged or wrinkled on

the outside); in the Eucalyptographia, and of Mr. Baker (under

E. Bridgesiana), are adequate.

Amongst those forms labelled " ^. Sttcartiana, F.v.M." by

Mueller this is jDrobably the most widely diffused, it was so named

by Mueller more frequently than any other form, and adoption of

the name would involve a mininum of disturbance of botanical

nomenclature. I have again referred to the matter under E.

Gunnii, Hook, f., var. acervula, Deane and Maiden.

Its commonest name in New South Wales and North-eastern

Victoria is "Apple," but it must not be confused with Ango2yhora,

It is the "But But" of Gippsland, as pointed out by Mr. Howitt,

a designation that separates it from E. pulverulenta. It is

perhaps the "Woolly Gum" of Berrima (Macarthur in N.S.W.

Exhib. Cat. Paris 1855, London 1862).
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It is sometimes called "Woolly Butt," but must not be confused

with E. Jongifolia.

It is the ''Apple-tree Gum" of Mr. De Coque (Journ. R. Soc.

N.S. Wales, xxviii. 212).

Owing to the "Box" (&'. hemiphloia) appearance of the bark,

it has for many years been looked upon as a Box in some districts,

though an inferior one. Macarthur (No. 15, N.S.W. Exhib. Cat.

London, 1862) calls it '• Box," but adds, "Said to be good, but

certainly not equal to the other varieties of box.'' In New
England I have often heard it called "White Box" to this day.

Sometimes it is called " Bastard Box."

Called "White Peppermint" in New England, in contradis-

tinction to "Black Peppermint" yE. pulverulenta).

I have insisted for many years on the value of a timber as a

botanical character. That of E. Stuartiana is pale-coloured and

dull looking, often a good deal resembling that of Box ( E. hemi-

phloia) when fresh, but of little tensile strength, and one of the

least durable timbers in New South Wales. It is also one of our

worst firewoods.

Synonyms.

E. Stuartiana, F.v.M., B.Fl. iii. 244 (partim).

E. Stuartiana, F.v.M.. Eucalyptographia (partim), excluding

in both cases the references to the " Red Gum " of Tasmania and

to the " Peppermint " of Victoria.

E. perfoliata, A. Cunn. MS. (probably).

E. Eridgeslana, R. T. Baker, P.L.S.N.S.W. xxiii., 164 (1898).

E. Stuartiana, F.v.M., var. parviflora, Deane and Maiden, ih.

xxiv., 628, 1899.

E. angophoroides, R. T. Baker, ib. xxv., 676, 1900.

E. perfoliata, A. Cunn. MS.

E. perfoliata was a name very loosely used three-quarters of a

century ago. It was applied to ^. j^ulverulenta, Sims, and other

species.

Allan Cunningham's Journal (p. 169) under date 11th April,

1817, contains the following entry:

—

^^ Eucalyptus pe^^foliata oi
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Kew Gardens is very frequent, and another species (probably E,

dives, Schauer, J.H.M.), with cordate, sessile leaves, and others

lanceolate and inserted on a petiole " (Mt. York and near Yale

of Clwydd). Again, under date 15th August, 1817, nearing

Bathurst from the west, he says, " The E. 2yerfol%ata of the Yale

of Clwydd is very common."

The above Eucalypt may be either E. Stuartiana or E. Cam-

hagei.

Affinities.

The closest affinity is with E. pulverulenta, Sims (q.v.).

The more closely these two species are studied, the more

evident it becomes that they have many points in common. Mr.

R. T. Baker (these Proceedings, xxv., 667) is of opinion that E.

Stwxi^tiaiia (Bridgesiana^, whose bark yields an oil, differs in this

respect from E. pidverulenta (formerly Stuartiana, partim). This

is, however, an erroneous assumption, Mr. C. Falck calling the

latter tree "Turpentine tree" b}^ reason of the oil in the bark

(Eucalyptographia, under E. pulverulenta).

The affinity with the smooth-barked E. Guruiii is less close, and

the confusion arose in regard to herbarium material onl3^

Range.

Tasmania.—King's Island, Bass Straits (in bud only, and

therefore a little doubtful; in Herb. Melb.).

Victoria. —The following six G-ippsland localities are by Mr. A.

W. Howitt, who has kindly favoured me with specimens. They

are all his "Apple tree or But But " :- -

Castle Burn Creek, Crooked River Road; Stratford; Toon-

gabbie; Lily's Leaf; Four Mile Creek, Port Road; and Dargo.

The following are some additional Yictorian localities :

—

Moyston (D. Sullivan); Ovens River, Timber No. 125, 1861;

Bright District (J.H.M. ); Hume River (Jephcott).

The following two statements embody Mr. Howitt's views of

the "But But" of Yictoria. I have consulted Mr. Howitt in

the matter.
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" This species is well marked, and is one of the most persistent

in character of any of the Eucalj^pts of Gippsland. Wherever I

have seen it I have found it to be a tree with somewhat large and

spreading limbs, with a scaly, wrinkled bark, which is persistent

up to the small branches.

" The wood of this tree is valueless for splitting, sawing and

even for fuel. Its general appearance has caused it to be con

fused with E. hemiphloia, under the name of 'White Box.'"

—

(Trans. Roy. Soc. Vict., ii.).

The next passage is from an official report :

—

B. Stiiartiana, the "Apple tree" or " But But," grows to great

size in parts of Gippsland, and is also found in the north-eastern

district. It is without exception the most worthless of Victorian

Eucalypts, yet some years back I saw it cut for bridge building,

and within the last five years I saw it cut for sawmill purposes

in Gippsland under the name of "White Box."

New South Wales.—This tree is found over the greater part of

this State. Following are the localities of some of the specimens

in the National Herbarium, Sydney :

—

"Cabbage Box," Nangutta (W. Bauerlen); Colombo, Lyttleton

" Apple-topped Box," with very hemispherical fruit, brown rim

well developed (W. Biiuerlen); Lower Araluen (J.H.M.); Mogo,

Moruya (W. Bauerlen); Queanbeyan (H. Deane); Biingendore

(W. Bauerlen^; Goulburn (J.H.M.); Yass (W. W. Froggatt);

Tumut (F. R. Mechara); Albury (J.H.M); Germanton (the valves

very exserted; W. Forsyth); Young (J.H.M.); Gundagai (F. R.

Mecham).

Grenfell, "Apple," bark of this tree grey in colour, thick,

wrinkled on the trunk but smoother on the limbs, like White

Box, but much rougher ; -the timber is soft, not durable, and

makes bad firewood ; there are few in this neighbourhood

(Forester Postlethwaite) : Parkes (J.H.M.); Molong (H. Deane);

Murga, between Cudal and Eugowra (H. Deane); Stuart Town
(A. Murphy); "Woolly Butt," North of Castlereagh (W. Forsyth);

"Apple," Perth, Orange (W. S. Campbell); Bathurst (J.H.M.);
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"Peppermint," Mudgee (Woolls); Rylstone (R. T.Baker); Mt.

Vincent, Ilford (R. T. Baker); "Peppermint," Capertee(J.H.M.);

"Peppermint," Warrah Creek (Jesse Gregson); over New Eng-

land generally, where it is considered a worthless timber.

The " White Peppermint " grows on many of the slaty ridges

around Walcha (Silurian). It is not abundant, and is of no

commercial value, although sometimes u.sed for fencing in the

absence of better material. The timber, which is of a pale red in

colour, is soft and liable to decay, also to the ravages of the white

ant. The tree grows to an average height of 40 feet with an

average girth of about 8 feet. It is often gnarled and stunted

and generally has the appearance of being elbowed out of exist-

ence by E, eugenioides with which it shares the ridges. The bark

is semi-persistent and faintly regular throughout, shedding its

waste material in a kind of whitish flaky dust (J. H. Campbell,

Walcha).

Timbarra, " A Stringybark, E. goniocalyx or E. vimiiialis," on

label (C. Stuart); "White Box," Cottesbrooke, near Tenterfield

(J.H.M.).

" Black Peppermint " Glen Innes (H. Deane) yet Stuartiana,

I think; "Apple tree" Tenterfield, with sessile fruits (H. Deane).

Precisely the same form was collected by Charles Stuart at

Tenterfield, and his label is "No. 2, termed here 'Peppermint

Gum.' A large tree 40-50 ft. with a wide spreading head. The

bark rugose on the trunk but smooth on the upper branches."

Has large very thick leaves.

C. Stuart collected the same species in New England. His

label reads, " Bark rather rough and fibrous." Mueller's label

of many years ago is '' Euc. viminalis var. capitata."

I collected a narrow-suckered form seven miles east of Walcha.

Suckers narrow for Stuartiana, but in no other respect differing

from that species.

Queensland.

—

E. Stuartiana also occurs at Stanthorpe accord-

ing to specimens received from Mr. F. M. Bailey.
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3. ON EUCALYPTUS GUNJS'II, Hook. f.

Bj J. H. Maiden, Botanic Gardens, Sydney.

Eucalyptus Gunnii, Hook. f., London Journ. Bot. iii., 499 (1844).

I think that this will be found to have the most profuse

synonymy of any species of Eucalyptus. I give it as fully as I

can; it is not likely that it is perfectly complete. I propose to

recognise four varieties in addition to the type. They are :

—

A.—var. acervula, Deane and Maiden (these Proceedings, xxvi.,

136).

B.—var. ovata, Deane and Maiden (op. cit., xxvi., 136).

C.—var. rubida, var.nov.

D.—var. maculosa, var.nov.

Following is a list of the synonyms arranged, as far as I can do

so, under the above varieties.

Synonyms.

Type.—E. Gitnnii, Hook. f. var. glauca, Deane and Maiden

(these Proceedings, xxiv., 464, 1899).

E. Ferriniana, Herb. Perrin, non F.v.M.

A.—var. acervula, Deane and Maiden.

^l. E. Patersoni, R.Br. Herb.

2. E. persicifolia, Lodd. (Bot. Cab. t. 501).

3. E. persicifolia, Miq. (Ned. Kruidk. Arch. iv. 137). .

4. E. Baueriana, Miq., non Schauer (^6. iv. 137).

5. E. citrifolia, F.v.M. Herb. {ih. iv. 137).

6. E. Iigustri7ia, Miq., non DC. {ih. iv. 134).

* These numbers correspond to the supplementary information given in

regard to these species.



562 ON EUCALYPTUS GUNNil, HOOK. F.,

7. E.'acervula, Miq. {ib. iv. 137).

8. B. acervida, Hook, f., non Sieb. (Fl. Tas. i. 135).

9. E. Stuartlana, F.v.M. (Miq. Ned. Kruidk. Arch. iv. 131).

10. E. Gunnii, F.v.M. (Fragm. ii. 62).

11. E. undulata, Oldfield.

E. vimirialis, Benth. (B.Fl. iii. 240) non Labill. {partim).

E. paludosa^ R. T. Baker (these Proceedings, xxiii. 167; ih.

xxvi. 136).

B.—var. ovata^ Deane and Maiden.

1. E. ovata, Labill. (Nov. Holl. PI. Sp. ii. 13, t. 153).

2. E. androsemcefulia, Hoffmg. (Yerz. Pfl. Nachtr. ii. 113).

3. E. mucronata, Link (Enum. Hort. Berol. ii. 30'.

4. E. camj^hora, R. T. Baker (these Proceeding!^ xxiv. 298).

C.—var. riihida, var.nov.

1. E. granu/aris, Sieb. Herb.

E. fabrorfim, Herb. Behr, non Schlect. (partim).

2. E. Gunnii, Miq. (Ned. Kruidk. Arch. iv. 126).

3. E. vhnincdis, Labill. ^ar. B., Howitt.

E. viminalis, Labill. var. (B.Fl. iii. 240) partiyn.

E. rubida, Deane and Maiden (these Proceedings, xxv. 456).

D.—var. rnaculosa, var.nov.

E. maculosa, R. T. Baker (these Proceedings, xxiv. 598).

E. lactea, R. T. Baker (op. cit. xxv. 691).

Type.—In most of the typical Gunnii specimens the operculum

has only about half the length of the calyx, but this is not an

absolute character.

Mr. L. Rodway sends me from Tasmania a form with glaucous

fruits more hemispherical than cylindrical. It is, however, very

near the type.

The notes on the timber, distribution, &c., of E. Gunnii by

various authors frequently cannot be classified under varieties.
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Following are some type specimens examined by me. They

are all from Tasmania of course. See Hooker's Fl. Tas.

(a) Gunn's 1080/1842. " Marlborough, received as such by R.

C. Gunn." To this label has been added later, "Cider Tree,

March 1840." A specimen in herb. Cant, ex herb. Lindl., is in

late flower, with neither buds nor fruits. The stalks and foliage

have a strong yellow cast. The calj'ces are glaucous.

(b) Gunn's 1084. " Lake Arthur. A tree yielding rich cider.

18/2/43."

The fruits riper and therefore more cylindrical than shown in

Hooker's plate. As regards the buds, some of them have pointed

opercula as shown at fig. 1 of the plate; the others have blunt

opercula as shown on the main figure. The buds and fruits are

alike glaucous.

(c) Gunn's 1963. The sheet contains two specimens:

—

(1) "Foot of Lake Echo tree." (2) "Uncertain where collected."

Both are labelled in the handwriting of Hook. f. In herb. Syd. ex

herb. Hook. The fruit is more hemispherical in No. 1963 than

in some of the other specimens.

Following is an account of E. Perriniana. In these Proceed-

ings (xxvi. 135) it is stated that this form is identical with U.

Gunnii, Hook, f., var. glauca, Deane and Maiden, which is

undoubtedly the case, but as will be explained presently, I am of

opinion that the variety glauca should not be maintained, and it

and E. Perriniana should be simply placed under E. Gunnii^

Hook, f., they being not sufficiently removed from the type.

E. Perriniana, Herb. Perrin (non F.v.M. as quoted) see (1)

Report A.A.A.S. Melbourne, 1890, p. 557
; (2) Proc. R.S. Tas-

mania, 1893, p. 181. This Tasmanian plant has not been fully

described in a technical sense. In the first Mr. Perrin exhibited

the plant, discussed its relation to E. cordata, partly described it

and added, "I am of opinion that . . . (this) . . . will

be found to be a new species."

In the second Mr. Rodway alludes to it as E, Perriniana, F.v.M.,

further describes the plant and its habitat, and concludes that it



564 ON EUCALYPTUS GUNNII, HOOK. F.,

bears the same relation to E. viminalis that E. Risdoni does to

E. amygdalina. Mr. Rodway has kindly favoured me with

specimens.

The leaves are stem-clasping and sometimes perfoliate. We
have leaves of this character in the Snowy Mountains (New
South Wales) and from other places, showing that this is a form

not peculiar to Tasmania.

Victoria—Summit of Mount Baw Baw (Mueller). Mentioned

in B.Fl. (iii. 247) as typical. I have seen the specimens examined

by Bentham. The fruits have a slightly domed rim, connecting

with the very domed Mt. St. Bernard form. The Mt. Baw Baw
specimens are intermediate in character between the type and

those from Mt. St. Bernard, but all are undoubtedl}" near the

type.

Mt. St. Bernard (J.H.M.). A glaucous tree; fruits in threes,

and slightly urceolate as in the typical Gunnii; the domed valves

somewhat exserted, the fruits nearly truncate when not quite

ripe : long undulate leaves; sucker leaves nearly orbicular. The

same from Wentworth River (A. W. Howitt).

The large leaves show transit to var. acerviila; the domed

valves of the fruit are unmistakably like var. ruhida. The fruits

show affinity with E. Maideai and E. gonicalyx.

New South Wales.—All these are very near the type, in fact

closer to the type than any I have seen from Victoria so far. In

some cases with very ripe fruits there is a slight doming of the

rim and exsertion of the valves such as we see more intensified

in the Mt. St. Bernard specimens. Most of the type-specimens

that I have seen have the fruits nob fully ripe, and I believe that

if they were fully ripe some of them would show a slight exsertion

of the valves and even a slight doming of the rim.

All these New South Wales specimens, except otherwise

indicated, are var. glaiica, Deane and Maiden (these Proceedings,

xxiv. 464, 1899), which I think can no longer be maintained as a

variety, as already hinted.
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Tingiringi Mt. (5,400 ft.) near Delegate. "Forms a Mallee

scrub, but sometimes single trees of 40 ft." (W. Bauerlen),

Usually small leaves; glaucous, very small young leaves. Some-

times glaucous mature foliage. Glaucous twigs, inflorescence and

fruits. Capsule sunk when not fully ripe. Points of valves

hardly protruding. Fruits in threes.

Snowy Mts. (5,000 ft). Young leaves very large, perfoliate.

On mountain slopes and descending into gullies amidst scrub of

LeiUospermum. WoUondibby, Jindab3aie (both W. Bauerlen).

Cooma district (J.H.M.).

Nimbo Station, head of Queanbeyan River. " Flooded or

Cabbage Gum " ; smooth-barked tree, with reddish-brown flakes

(H. Deane).

There is no question that these forms show transit to var.

rubida.

Top of Canoblas, Orange (R. H. Cambage). This is an intensely

glaucous form, the operculum larger in proportion to the calyx^

the valves well exserted. It has the sharp Gunnii rims to the

buds.

This connects typical Giuinii and var. ruhida excellently. It

has the fruit and other characters of rubida; on the other hand

it is unmistakably Gunnii and an additional instance of how

protean the species is.

A.—var. acervida, Deane and Maiden.

Typical E. Gunnii^ Hook, f., is from the cold mountainous

districts of Tasmania and is usually more or less glaucous.

Flowers in threes.

Var. acervula is the common or low country form of the species^

and, like the type, often grows in damp places. Flowers 4-8

usually.

Following are details in regard to some of the synonyms.

1. E. Patersoni, R.Br. herb. In Herb. Brit. Mus. and Kew
are specimens of var. acervida labelled in Robert Brown's

handwriting " Port Dalrymple (Tas.) gathered by Col. Paterson."
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2. E. persicifolia, Lodd. (Bot. Cab. t. 501).

''This plant is a native of New Holland, and was introduced

several years since; it is a large evergreen branching shrub or

small tree. The flowers are produced in axillary heads from six

to twelve blossoms each, usually situated at some distance below

the ends of the shoot: they are very long before they expand,

which is generally the case in this genus, and have no scent.

Our drawing was made in July last, from flowers which had been

full twelve months coming to perfection." It will be seen

that, although often quoted, this plant has not been botanically

described.

Yar. B. is Sieber's No. 593, see Don, ii. 818.

I have not seen Loddiges' plant, which Bentham refers to B.

viminalis (of which, if correctly referred to that species, it must

be a multiflowered form). There is nothing, however, in

Loddiges' flgure inconsistent with the view that the plant is a

multiflowered form of Gunnii (e.g. var. acervula), and partly in

view of Mueller's determination of Miquel's E. jDersicifolia, I refer

Loddiges' plant also to E. Gunnii (var. acervula).

The Index Kewensis states that E. persicifolia, Lodd., is

synonymous with E. Stuartiana. By that E. Gunnii, Hook. f.

var. acervula is probably meant.

3. E. jyersici/olia, Miq., non Lodd., referred to briefly in Ned.

Kruidk. Arch. iv. 137 (1856) as follows :—

" 29. Eucalyptus persicifolia, Lodd. —DC. Prod. iii. p. 217, n.8 (?)

Van Diemensland (Stuart n. 12)."

I have not seen the plant referred to by Miquel, but Mueller

(Eucalyptographia) states that it is a form of E. Gunnii. In

Index Kewensis referred to E. Stua^-tiana just like E.ijersicifolia,

Lodd. {supra).

Schlechtendal in Linnaea, Vol. 20, p. 659, has the following. I

have not seen his specimen :

—

"181. Eucalyptus persicifolia, Lodd., DC. Pr. iii. p. 217, n.8.

Specimina nondum florentia differunt a Sieberianis : foliis breviori-

bus, umbellis longius pedunculatis floribusque longius pedicellatis.
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Altera forma similis ramnlis tenuioribus, foliis angustioribus

nee brevioribus, pellucide punctatis et minus crasse coriaceis,

floribus minoribus, calyptris obtiisioribus longius distare videtur,

sed ex paucis speciminibus in tanta formarum affinitate certum

quid contendere non audeo."

4. E.Baueriana, Miq. non Schauer, referred to in Ned. Kruidk.

Arch. iv. (1856), 137, as follows :—

"30. Euc ilyphis Baiieriana^ Schauer (?), Walp. Rep. ii. p. 925.

E. citrifolia, F. Miill. Herb. Tasmania borealis (Stuart).

I have seen a specimen (c/. E. citrijolia, F.v.M. Herb.) in Herb.

Barbey-Boissier which is E. Gunnii, var. acervivla. In the Index

Kewensis E. Baueriana, Miq., is referred to E. Stuartiana, which

is the "Red Gum" of Tasmania, and identical with E. Gunnii,

var. acervula. I have a memorandum of having seen when at

Kew a specimen labelled " E. Baveriana, Miq." and of having

referred it to "the lowland form of E. (??^7^?l^^," which is another

name for E. Gunnii, var. acervula.

5. E. citrifolia, F.v.M. Herb. See E. Baueriana, supra. I

have seen " Plantse Miillerianse, Eucalyptus citrijolia, F. Miiller,

Nov. Holland meridional" (one of Miquel's labels). In Herb.

Barbey-Boissier.

It is in flower and early fruit only, with rather broad shiny

Citrus-like leaves, hence the specific name. It is E. Gunnii, var.

acervula, and is identical with E. Baueriana, Miq., non Schauer.

6. E. ligustrina, Miq., non DC, referred to in Ned. Kruidk.

Arch. iv. (1856), 134, as follows :—
" 24. Eucalyptus ligustrina, DC, Prod. iii. p. 219, n. 24 [T). Van

Diemensland (Stuart)."

I have not seen the specimen, which Mueller (Eucalyptographia)

says belongs to E. Gunnii. It is not at Kew.

7. E. acervida, Miq., non Sieb., Ned. Kruid. Arch. iv. (1856),

137.

I have examined Euc. acervula, Miq. leg. R. Brown, from Herb.

Brit. Mus., Kew, Berol. : and other herbaria.

The same, R. Brown, 1802-5, from the Derwent, Tasmania,

distributed from Herb. Brit. Mus., 1876. This specimen, in some
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collections, bears the label " E. viminalis (?)." I have not seen

any number attached to it.

It is in every way identical with B. Gunnii, Hook. f. var.

ace7'vtila.

Bentham (B.Fl. iii. 207) gives E. acervula, Miq., as a synonym

of E. itiacrorrhyyicha, F.v.M. This mistake has probably arisen

through some confusion with E. acervula, Sieb., although Bentham

mentions " non Sieb." E. acervula, Sieb., is a Stringybark [E.

eugenioide^, Sieb.) like E. macrorrhyncha, F.v.M.

Mr. Rodway, one of our best botanists, also confuses E. acer-

vula, Miq., with E. acervula, Sieb., in the following passage,

through not having seen the types, or perhaps by following

Hooker (Fl. Tas.), whose E. acervula, Sieb., is wrong. ^^Eucalyp-

tus acervula, Sieb. This is a ver}' common Tasmanian Gum,

and though in some respects nearly related to E. Gunnii, is

consistently distinct. Its habit and bark, its thinner undulate

leaves and numerous flowers, its peculiar turbinate fruit, with

protruding valves, make it very distinct, yet Mueller not only

combines it in his Eucalyptographia with E. Gunnii, but rejects

the type established by Hooker of that species and replaces it

with a plate of the typical E. acervula, Sieb." (Proc. R.S. Tas.,

1898-99, p. 104). The reference to the Eucalyptographia plate

is not quite accurate. The main twig and the cluster of buds at

the left hand top corner are both var. acervula. The rest of the

illustrations are typical Gunnii or nearly so. On the mainland,

at all events, E. Gunnii runs into var. acervula, and the evidence

I will presently adduce shows, in my opinion, that the same is

the case in Tasmania also.

8. E. acervula. Hook, f., non Sieb. (Fl. Tas. i. 135, as E. acer-

vula, Sieb.).

I have examined the following specimens of Hooker's types of

the above :

—

1088, R. Gunn. Herb. Cant, ex herb. Lindl. In bud and

flower.

1089, R. Gunn. Ralph's Bay, Y.D.L., 1842. In Herb. Cant,

ex herb. Lemann and herb. Lindl.; in plump bud and early fruit.
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1093, R. Gunn. New Norfolk, V.D.L., Herb. Cant, ex herb.

Lemann; in plump bud. Herb. Cant, ex herb. Lindl., and herb.

Syd. ex herb. Kew; in flower and early fruit. This specimen is

sometimes labelled "A'. Stuartiana, P.M."

1096, R. Gunn. New Norfolk, Y.D.L., 1842, labelled " ^.

acervula, Sieb." Herb, Cant, ex herb. Lemann; in bud and young

fruit only. A second specimen in bud and flower in herb. Cant.

ex herb. Lindl,

1097, R, Gunn, Launceston, V,D,L,, 1842. Herb. Cant, ex

herb, Lemann ; in bud and early fruit. Herb. Cant, ex herb.

Lindl. ; in flower and early fruit. This labelling, "^. acervula,

Sieb,, R, C, Gunn, ex herb. Hook," is attached to many specimens

of E. Gunnii, Hook, f., var, acervula, Deane and Maiden, in

European herbaria.

There is a specimen labelled in Oldfield's hand writing, " Red
Gum, Tasmania, £J. acervula,'' in herb, Calcutta,

There is a specimen of this plant in Herb. Paris to which

Naudin has attached a note "E. acervula, Sieb, : reuni par Bentham
a I'Eucalyptus Stuartiana—espece doutant."

It is the "Red Gum, F. acervula '' of Spicer's "Handbook of

the Plants of Tasmania," p. 112.

9. E. Stuartiana, P.v.M.; Miq. Ned. Kruidk. Arch. iv. 131.

The following extracts from Mueller's writings and notes on

some specimens labelled E. Stuartiana by Mueller's authority,

that I have seen, show the confusion that has gathered around

the species. I have not seen Stuart's specimens quoted by Miquel,

which were probably E. Gunnii, Hook, f., var. acervula, Deane

and Maiden. I have suggested in my paper " On E. Stuartiana,

P.v.M." that it would be an advantage to botanical science if the

name E. Stuartiana, P.v.M., could be swept out of existence.

But since this is impossible, I have, after patiently examining the

subject for man}^ years, recommended that E. Stuartiana, P.v.M.,

should be recognised as the name of the "Apple or But But" so

widely diff'used in New South Wales and Gippsland, and which

is one of the forms labelled "^. Stuartiana, P.v.M,," by Mueller

himself an enormous number of times. The revision of a botanical

38
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name has taken place in Europe in a number of well known

instances, to the advantage of nomenclature.

The following specimens in Herb. Melb. belong to E. Gunnii,

var. acervula, and were at one time labelled E. Stuartiana by

Mueller.

a. •' White Gum of Mt. Macedon, F. Mueller 1852."

b. An identical specimen from " Barwon, 1853," has the label

"^. Stuartiana, formerly labelled E. Gunnii,^^ showing that

Mueller labelled the plant Gunnii, then Stuartiana (and finally

Gunnii).

G. BuUarook Ranges, Ballarat.

d. Curdie's Inlet, 1874.

"^. Stuartiana, one of the white gum-trees. In moist localities,

as well in plains as ranges. A tree of an enormous size in Vic-

toria, perhaps only surpassed by the Eucalyptus amygdalina and

the Karri Eucalypt of West Australia (E. diversicolor or E.

colossea).'' (Mueller in Official Record, Intercol. Exhib. Melb.

1866-7, p. 222).

" One of the White Gum trees of the eastern parts of South

Australia, Victoria, Tasmania and the south of New South Wales;

called, strange to say, the Apple-tree about Dandenong ; the

Water Gum-tree of Tasmania may belong to the same species; it

is designated locally with still other names. The bark of this

often very big tree furnishes good material for packing paper,

and, like others, for paste board " (ib. p. 246).

Following are specimens which were collected by Oldfield.

They are labelled :

—

a. " ^. Stuartiana, 'Bed Gum,' Jericho, Tasmania."

b. "Hill near Lake Tiberias, Tasmania"; the suckers of this

specimen are labelled E. viminalis.

c. O'Brien's Bridge, Tasmania."

All these specimens agree, in every particular, with E. Gunnii,

Hook. f. var. acervula.

''E. Stuartiana, F.v.M., Marshall's Plains, Flinders' Island.

A. Simson (573), June 1877 " (W. W. Spicer in herb. Oxon.).
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In the Tasmanian Court of the Melbourne Exhibition, 1888,

were shown "Red Gum" sleepers ("^. Stuartiana") from Rhyn-

daston, belonging to the Tasmanian Government Railways.

In R. M. Johnston's "Tasmanian Official Record," 1891, p. 136,

the following passage occurs :

—

"Red Gum, F. Staartiaiia, Muell. This tree is common near

Southport, but more widely distributed in the south-eastern

ranges of Australia. When well grown it attains a middle size,

seldom reaching 100 ft. in height. Stems oftener twisted than

straight. The wood is stated to be hard, but does not split well:

it is used for fence posts, and it is then very durable; sometimes

used for rough kinds of furniture, as it takes polish well. It is

known as 'But But' in Gippsland."

It is evident from this that the timber of E. Gunnii^ var.

acervula, is more valued in Tasmania than on the mainland; the

erroneous allusion to " But But " will be understood on reference

to E. Stuartiana, p. 556.

10. E. Gannii, F.v.M., Fragm. ii. 62.

This is not typical Gitnrni, Hook, f., but the Red Gum of Tas-

mania {E. Gunyiii, Hook. f. var. aoervula, Deane and Maiden).

At the time that Mueller wrote his description. Hooker's Flora

Tasm. had not come into his hands, and he gave his interpretation

of E. Gunnii.

It is clear what Mueller's plant is, from the description, but

the matter is set at rest by a specimen (which is E. Gunnii^ var.

acervula) in Herb. Kew, and which bears the label " E. Gumiii"

in Mueller's handwriting, with E. Stuartiana, Miq., and E.

Baueriana, Miq., as synonyms.

11. E. undulata, Oldfield, collected by him and in his hand-

writing in nerb. Yindob. It is var. acervula. I do not know if

he described his variety.

E. Gunnii, Hook. f. var. elata, Hook. f. See below, p. 588.

Range.

^fasmania.—For convenience I place the following specimens

under var. acervula, but I repeat that I find it impossible to
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separate F. Gunnii from its variety in many cases. Southport>

1900 ft. (Charles Stuart).

Swan^Dort (Dr. Story). "On flat ground with other scrub on

top of rocky hills" (Dr. Story, in herb. Melb.). With leaves

nearly ovate and with a mucro. I have identical specimens

from the vicinity of Hobart from Mr. Rodway, who looks upon

them as typical of Gunnii. In my view they are intermediate

between Gunnii and var. acervula.

"Black Gum," Eastern marshes; also west of Cockatoo Vallej'"

(T. Stephens); "Swamp Gum, growing in swampy places" (various

collectors); North West Bay (Cresswell); Richmond Boad; King-

ston; Muddy Plains (Rodway); Mt. Wellington (A. H. S. Lucas);

River Derwent (Abbott).

" One about 40 yards from the biggest was 60 ft. at 4 ft. from

the ground and at 130 must have been fully 40 ft. in circumfer-

ence; it was without buttresses, but went up one solid massive

column, without the least symptom of decay The

largest we measured was, at 3 ft. from the ground, 102 ft. in

circumference, and at the ground 130 ft. We had no means of

estimating its height, so dense was the neighbouring forest, above

which, however, it towered in majestic grandeur. This noble

Swamp Gnm is still growing (1849) and shows no signs of decay"

(Rev. T. J. Ewing in Papers and Proc. R.S. Van Diemen's Land,

i. 165, 1851).

The above magnificent trees were in the vicinity of the North

West Bay River, and if correctly described as Swamp Gum are

probably E. Gunnii, var. acervula.

Victoria.—"^. Stuartiana " (original label) Bullarook Ranges;
Ballarat.

"^. Stuartiana," Curdie's Inlet, March 1874.

"^. Stuartiana," Mt. Macedon, 1852, Mueller. The above in

herb. Melb. Goulburn River, 1853; very large leaves; near var.

ovata.

Anderson's Creek, "Lowland form." "Swamp Gum" Dan-

denong Ranges (D. Boyle).
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Branxholme (D. McAlpine, 1889), determined by Mueller in

in connection with McAlpine's paper on petiole sections (Trans.

R. Soc. Vict. 1890).

Mt. Juliette, 4,000 ft. Trees 150 ft.

Following are specimens from Mr. A. W. Howitt, mostly from

Gippsland localities :

—

South Gippsland; " Swamp Gum," Gippsland; " Swamp Gum,"

banks of Latrobe River; " Swamp Gum " on clay flats, Traralgon;

*' Swamp Gum," Stratford (transit to var. rubida) ; Alberton
;

Stony Creek, Dargo; Reedy Flat; Hubert's Corner; Upper

Yarra ; "Swamp Blue Gum," Lilydale.

" Forms the whole of the forests in scattered trees from Branx-

holme to Hotspur. Swamp Gum, used for posts. inferior.

Lasts 20-25 years;" East Malvern, Melbourne.

Mr. Howitt says :
— " The Swamp Gum " (E. Gunnii) grows in

most parts of Victoria in creeks and swampy flats of mountainous

districts and in Gippsland. At Warragul I saw it some years

back cut for sale under the name of " Blue Gum." It is one of

the most worthless of our timbers."

South Australia.—See below, pp. 586-588.

New South Wales.—"White Gum" (No. 2 of my notes) Brown's

Camp, Delegate (W. Bauerlen). Quite glabrous, many-flowered,

operculum conical ; nearly ripe fruit available
;
young leaves

oblong-cordate, quite glabrous.

Delegate River. Bark deciduous. W. Bauerlen's No. 217,

May 1889.

" Red Gum," Bombala. Bark deciduous (W. Bauerlen, Jan-

uary 1887).

Delegate to Bombala. Shiny leaves, undulate (H. Deane and

J.H.M.).

Near Cathcart (H. Deane and J.H.M.). Very broad, leathery

leaves, lanceolate, up to four or five inches long
;
quite glabrous,

both leaves and fruit.

"Hickory," Twofold Bay (Lockhart ]\Iorton). "One of the

largest trees of these parts."
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" Cabbage Gum " Nimbo Station, head of Queanbeyan River

(H. Deane). "Flooded Gum" Queanbeyan (Mr. Deane's No. 413).

Both these specimens are identical with the Twofold Bay tree.

Charley's Forest, Braidwood (W. Bauerlen). One of Mr.

Baker's type-specimens of E. 'pnludosa.

"Grey Gum," Bowning, on flats (A. Murphy), very similar to

the Charley's Forest specimens. Some of the fruits display a

tendency to goniocalyx.

"Creek Gum," Marulan (A. Murphy). "Yellow Gum,''

Barber's Creek (H. Rumsey); Wingello (J.H.M.).

"Yellow Gum, on flats, Bowral to Goulburn " (VV. Woolls).

" Flooded or Ribbony Gum," Shepherd's Swamp, Hill Top

(J.H.M.).

On the Lowther Road, Mt. Victoria, we have interesting

specimens collected off the same tree, the series being most

instructive. A pendulous Ribbony Gum. Suckers those of

normal Gunnii. Fruits conoid and domed; shiny buds, multi-

flowered; a combination of normal Gunnii and vars. acervula and

maculosa (infra). Contemplation of a tree like this shows that

it is impossible to separate varieties acervula and maculosa from

the normal species. White Gum specimens from Mt. Victoria

have the fruits somewhat like var. maculosa, but not so domed,

and more conoid. The fruits also have some resemblance to var.

rubida, but are multiflowered.

At Fairy Dell and other parts of Mt. Victoria there is "Swamp
Gum " in abundance, with undulating leaves, which are sometimes

very long, and with broad suckers. Buds shiny. The fruits in

the unripe state have the truncate appearance so commonly seen

in Victoria, South Australia, and other parts of New South Wales.

The resemblance to var. maculosa is obvious.

" No. 129. Bark very smooth and white. New England

(Charles Stuart). Linear-lanceolar leaves.. Buds pointed, up to

fours; small fruits.

Placed by Bentham with E. viminalis, but I think it is a

form of Gunnii lying between vars. acervida and rubida.
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"No. 460, Charles Stuart, Timbarra, N.S.W. 40-50 ft.,

bark white, smooth, separating in thin laminie. Tree much
branched." Multiflowered. Bentham places this with E. vimin-

alls, but I think it rather belongs to E. Gunnii, and for the

present I place it between vars. acervula and rubida,

" White Gum," Koolah Station. Collected by Leichhardt and

labelled E. vivihialis by Bentham. I have some doubts that

these Queensland specimens may be referable to E. Gunnii

(between vars. acervula and rubida), like Northern New South

Wales specimens collected by Charles Stuart.

Where no information is available in regard to the bark, it is

possible that a multiflowered form of E. Guunii may be mistaken

for E. pulveridenta (lanceolar form) in Northern New South

Wales and Queensland.

B. —var. ovata, Deane and Maiden (these Proceedings, xxvi.,

136).

N.B.—It is quite impossible to separate var. ovata from var.

acervula in many cases.

Synonyms.

1. E. ovata, Labill., Nov. Holl. PI. Sp. ii. 13, 1. 153 (with descrip-

tion).

In this plate the artist Redoute has exaggerated the crenula-

tion of the leaf-margins. He has committed a similar fault in

the figure of E. cordnta, Labill.

Labilladiere says •' In terra Van Leuwin," a slip of the pen for

"Van Diemen." Bentham, however, assuming that the locality

is Cape Leeuwin, says (B.Fl. iii. 200) . . . .
" from West

Australia; does not occur in the distributed sets of Labillardiere's

plants I have seen. From the figure it appears probable that the

specimen represented was an adventitious branch, with much

broader leaves than the ordinary flowering ones. It is very

likely, therefore, a form of some one of the described western

species, possibly E. brachypoda."
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1 have, however, (1900) seen a specimen of £. ovafa, LabilL,

in Herb. Kew. It has ovate and sometimes retuse leaves, and

the fruits are conical. It is one of the innumerable forms between

var. acervula and var. ovata (E, camphora, R. T. Baker) which con-

nect the whole with E. Gunnii.

2. E. androsemcejolia, Hoffmg., Verz. Pfl. Nachtr. ii. 113.

" E. foliis ovatis ovatove-oblongis obtusiusculis subapiculatis

glaucescentibus subtus glaucis, inferioribus oppositis subcordatis,

superioribus petiolatis alternis. Hab. in AustraL
" Folia, hucusque non obliqua, similia magnis quibusdam et

latis Hypericorum, ita ut E. hypericifoliami putassem, nisi men-

sura, 2'-2' 6" Ig. ut summum 1' 6" It. ab ea in Link. Enum. data,

nirais diferret. An forte E. ovata, Lab. (Steud.)."

I have not seen this species. Bentham says it is very doubtful,

De Candolle (Prod. iii. 218) says that it is a synonym of E. ovata,

Labill.

3. E. mticronata, Link, Enum. Hort. Berol. ii. 30, is described

as follows from leaf only :

—

" 220. E. mucronata. Fol. pet. ^" longo, lamina- lanceolata

acumine brevem mucronem referente subundulata subtus nervis

parallelis, utrinque nerva marginali, 3-4' longa 1-2' lata basi sub-

ovata variae magnitudinis. Hab. in Australia. Non floruit."

Bentham says this is very doubtful. De Candolle (Prod. iii. 218)

giA'es it as a synonym of E. ovata, Labill.

Range.

Victoria.—" Falck's timber specimen No. 13, Aug. 1879," from

Beechworth.

Bright district "Swamp Gum" (J.H.M.).

*' Tall form E. Gunnii^'' Upper Livingstone Creek, Gippsland

(A. W. Howitt),

Goulburn River. 1853. Very broad leaves, fruits not avail-

able (Mueller).

New South Wales.—Bombala (W. Bauerlen, No. 556). Mr.

Baker says that this is his E. camj)ho7-a, but I cannot distinguish
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it from var. acervula. It is one of the many specimens which

connect the varieties acervula and ovata.

Brown's Camp, Delegate, and " Bastard or Flooded Gum,"
Delegate (both W. Bauerlen). I many years ago labelled these

Delegate specimens "Highland form of E. Gunnii;" conical, very

exserted fruits; very pointed operculum; large broad thickish

leaves."

Tumberumba (H. Deane).

" Broad leaved Sally," Cockatoo, near Germanton (W. Forsyth).

Nullo Mountain, Rj^stone (R. T. Baker).

C.—Var. rubida, var.nov. (Syn. U. rubida, Deane and Maiden,

these Proceedings, xxv. 456).

There are connecting links between the normally multiflowered

variety acervula and the normally three-flowered variety rubida.

Leaves, buds, fruits are all variable. Instances of this variation

have been given already; additional ones will be cited.

I have observed var. rubida, e.g. at Wallerawang, with hard,

black bark for 10 feet up At other times it is ribbony right up

the trunk and all over. I cannot tell the difference, in the field,

in some districts, between it and typical Gunnii except by

botanical examination, Normally var. rubida is a White Gum,
1, E. granidaris, Sieb

Bentham (BFl, iii. 240) refers this to E. viniinaJis. No
description of it was ever published (Mueller, in Eucalyptographia

under E. viminalis).

A specimen in Herb. Melb. collected by Mueller in 1853 at

Fifteen Mile Creek, Victoria, and labelled by him "^, granidaris,

Sieb,, E. viminalis, LabilL, var, granidaris, F.v.M." This speci-

men is in bud only (in threes) and is E. rubida. I have not seen

an original of Sieber's.

2. E. Gunnii, Miq.

Following is the reference in Ned. Kruidk. Arch. iv. (1856),

126 :
—" 8, Eucalyptus Gunnii, J. D. Hook., Lond. Journ. Bot. iii.

p. 499. Strzlecki-range (F. Mueller). Forma normalis exstat et

alia abludens umbellis 5-floris."
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I have seen the type in Herb. Kew, and exhibit a drawing of

it (4 flowers). It comes nearest to var. rubicia, but shows transit

to var. acervula.

Range.

Tasmania.—Swanport (Dr. Story). Similar to specimens from

Capertee, N.S.W. Multiflowered, with narrow leaves and small

fruits. A form lying between vars. acervula and rubida.

Victoria.—Eltham near Melbourne, "White Gum"; Ander-

son's Creek, " E. viminalis, but may be U. Stuartiana, var."

(F.v.M.'s note); Fifteen Mile Creek, Mueller, 1853, labelled by

him '^E. viminalis, Labill., var. granularis {E. granularis, Sieb.)."

3. Following refers to Mr. A. W. Howitt's E. viminalis, var. /S:

" The second variety, known as 'Cabbage Gum,' grows specially

in the mountains and high alpine regions, where it attains great

size. It also occurs north of the Great Dividing Range in the

valleys, on rising grounds of the Ovens, Goulburn, and other

rivers. This tree has everywhere a deservedly bad name as being

easily decayed, but it might possibly, where other timber is scarce,

be used under some other name."

The following specimens of the above have been kindly com-

municated by Mr. Howitt :— Grant (W. H. Morgan); Squirrel

Forest; Dargo; Monsell; "Cabbage Gum," Woorgellong(O'Rourke);

Watertee and Beaufort; Macedon; Bullarte; Benalla; "Cabbage

Gum," Blanket Creek; Eight Mile Swamp, Port Road; Alexandra

Road; Orr's Creek; (1) "Eirich Swamp Creek, on road from

Tubbutt to Delegate, N.S.W., bole and limbs very white as if

whitewashed, seedlings have opposed rounded leaves" (A. W.
Howitt, No. 149).

The following are multiflowered forms, but nearest to var.

rubida :
—

Asylum, Beechworth (A. W. Howitt).

" Buds very commonly 7 or less — E. viminalis, Walhalla

Road" (A. W. Howitt), shows transit to var. acervula.

Howitt's viminalis var., Tarra Ranges and Ararat (A. W.
Howitt). Same as preceding.
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'' Euc. viminalis, transit to SUtartiana, Beechvvorth (Falck)."

Fruits more pear-shaped and domed than usual. Multiflowered

as regards buds; the fruiting specimens in threes. The buds are

pointed and the tree seems nearest to var. ruhida.

I have seen multiflowered specimens, with unusually small

leaves, from the Dandenong (Gessner).

Ringwood (R. H. Cambage).

^'' Euc. Stuavtiana^ formerly labelled Gannii, Barwon, 1853"

(Mueller).

Warrandyte, 1880 (C. Walter).

Both the latter multiflowered and nearest to var. ruhida, but

connecting with var. acarvula.

I have collected a multiflowered form (5's) at Bright in Vic-

toria. Otherwise it is typical, and the venation strongly marked

like E. Gunnii from New England.

South Australia.—See below, pp. 587-588.

New South Wales.—Mt. Kosciusko (lower slopes) and Jinda-

byne (J.H.M.).

Mrs. John (afterwards Lady) Hay exhibited at the Paris Exhi-

bition of 1855 some manna from a tree from the Upper Murray,

which I believe to be var. ruhida. She states, " It is found in

considerable quantities in many tracts, generally rather upland^

scattered under the trees from which it exudes. The tree has a

white bark streaked with red, which shells off annually. The

manna falls in March and April. The trees are called by the

blacks Bak Bak."

Adaminaby to Cooma (E. Betche).

" White Gum " No. 3 of my notes. Brown's Camp, Delegate

(W. Biiuerlen). Tn 3's. Between the t3^pe and var. ruhida.

Yellowish smooth bark, a little ribbony. Delegate-Bom bala

(H. Deane and J.H.M.).

Bombala (J.H.M.). Mr. Ronald Campbell, of Cambalong, says

it is the common "Spotted Gum" of the Monaro. It is an

entirely valueless timber. It usually has a clean stem for a con-

siderable distance up. I was informed that stock are very fond

of the leaves; collateral evidence of its affinity to E. Gunnii.
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Quiedong (W. Bauerlen); Michelago (H. Deane).

Braidwood district, also Monga near Braidwood (W. Bauerlen).

"Flooded Gum," Rob Roy and Queanbeyan (H. Deane);
*' Spotted Gum," Queanbeyan, connecting with var. maculosa (H.

Deane); '-Candle-bark," Queanbeyan (H. Deane).

" No. 6, smooth yellow bark, rough near ground, Wingello;

Louisa Calvert" (about 1864). Mueller's note, "Record of bark

probably erroneous, E. Stuartiana.^'

White Gum, Miss Atkinson, Berrima, Herb. Melb.

Both of these are multiflowered. Perhaps they are nearer var.

maculosa, but the fruits are more of the shape of var. rubida, an

additional evidence of the impossibility of separating the two

forms.

"Cabbage Gum,' Marulan (A. Murphy), with smaller fruits

than usual in 3's and glaucous.

"Red Gum," Wingello (A. Murphy).

'Yellow Gum," Barber's Creek and Wingello, including Paddy's

River (J.H.M.).

Mt. Victoria, Lowther Road, Kanimbla Valley (J.H.M.).

Jenolan Caves (J.H.M.). Very broad leaves. In 3's. "Cab-

bage Gum," bark very smooth and patchy; colours slaty-blue and

white. This is between the type and var. rubida.

At Wallerawang var. rubida is a viminahs-looking tree, rather

drooping and with ragged ribbony bark. On flats var. rubida has

very red and ribbony bark here, and there is no doubt that the

description of rubida must be modified as to the bark. It is not

smooth in all localities, but ribbony sometimes. In this locality

it would not be taken for a "White Gum." It is either a ribbony

(or even densely ribbony) Gum, with a rough saligna-Vike or even

scaly bark at butt and a red patched trunk. In some places in

the district it is more a White Gum, but in drier localities. It

sometimes has manna on it.

In the Capertee Valley var. rubida has flowers in 3's and with

yellowish- pointed buds. At Capertee I found several typical

trees with several flowers in 4's and a few in 5's. Further

examination of trees in some other parts of the State shows that
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(like normal viminalis'), the normal variety ruhida has usually

flowers in 3's, but not constantly so.

When the buds are taken from a dead branch they have a

shiny appearance, and are of a pinkish or pale red colour, not

easily described, but apparently a useful character for classifica-

tion purposes.

I observed v^ar. I'uhida and E. viminalis growing alongside at

Ben Bullen, Mudgee line. Both have ribbony trunks and the

colouration of the trunks and the habit of the trees are exactly the

same. I can find no difference between them except of a botanical

character.

"Ribbony Gum"; large trees on flats. Distinguished from

Red Gum {tereticornis) by the ribbony base and the cleaner

grain of the timber. Base of stem of a bluish colour, with

patches of a darker green. Wattle Flat, Sunny Corner (J. L.

Boorman). In 3's. A coarse form of rubida.

" Blue Gum," "Drooping Gum," Tarana (A. Murphy).

Rockley Road, Bathurst (R. H. Cambage).

Top of Canoblas, Orange. Very glaucous. Not really different

from the type.

Blayney, glaucous (J.H.M.).

Little River near Burraga (R. H. Cambage).-

D.—Var. maculosa, var.nov. (Syn. E. macidosa, R. T. Baker^

these Proceedings, xxiv. 598).

I have had this variety under observation since 1886, and in

March, 1889, 1 first drew Mr. Baker's attention to it. For some
time I looked upon it as a form of viminalis, and it bore the name
viminalis midtijiora in manuscript. -- I do not doubt that it is a

form of Gunnii, and Mr. Baker's specific name of maculosa may
be adopted for the variety. The bark is patchy, like E. tereti-

cornis and also ribbony or ribbony-scaly right up to the first

fork. Rough ribbony like E. viminalis, E. Giinnii and var.

ruhida often are.
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In dry situations it is often difficult to discriminate between it

and var. 7'uhida. I have, on several occasions, had tall trees cut

down in order to discover which form they were.

The term " Spotted Gum " appears characteristic enough in

many places, but we have intermediate forms. It is called

" Bastard White Gum," "Spotted Gum," "Cabbage Gum," and

a variety of names.

It is found in many parts of the State and Victoria, particu-

larly in cold, mountainous districts, usually on hill sides and less

frequently by the side of streams. In its typical form it occurs

on dry slopes and ridges ; in moist situations it approximates to

the normal form, and hence usually escapes separate notice.

By the non-botanist the Spotted-Gum-form {i.e., that growing

in dry situations) is usually confused with the common White

Gum {E. hcemastoma), but it belongs to the Parallantherae. Mr.

R. H. Cambage has obligingly written the following comparison

of the two trees, as he knows them, from Mt. Victoria to Burraga,

Ophir, Orange, &c. He calls it " White Brittle Gum," and

E. hcemastoma, var. micrantha, "Red Brittle Gum."
" This tree has various names in different localities. At

Wiseman's Creek, near Bathurst, it is called ' White Cabbage

Gum,' while at Ophir, near Orange, some miners give it the name

of ' Spotted Gum,' as it loses its bark in small patches, which

have a yellowish tint, but are not so distinctive as E. tnacrOata.

' White Brittle Gum' is a very general name.

" By a casual observer this tree would be confused with

E. hcemastoma.^ and in general appearance it very much resembles

it. When seen growing together it will be noticed that the

White Brittle Gum is ivhiter in the bark than E. h(eniasioma, the

former often being covered with a white powder ; hence another

name for it is ' White Floury Gum,' which I have heard used.

"The fruits of White Brittle Gum are more sessile and domed.

The leaves are not so brittle as those of E. hcemastoma, and the

difference can be detected by biting them. I have seen this

experimented on by mixing the leaves of both trees and then

having them correctly separated in this way as a test.
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*' In the Orange and Bathurst districts both trees flourish on

hills of Silurian slate, but, generally speaking, E. hcBinastoma

takes the higher land of the two.

" Working miners use both trees for timbering shafts, but for

fuel E. JuEmastoma is preferred, as it burns well when only half

dried.

" If there is any doubt as to whether a tree is White Brittle

Gum, as E. hcemastoma is sometimes called in localities where

both trees grow, an axeman who has worked much among them

can settle the point by a few blows with the axe, E. hcemastoma

being the more brittle of the two.

" Around Ophir and Orange the White Brittle Gum seems to

flower later than E. hcemastoma. ^^

The foliage is most commonly duller-coloured than that of

either Gunnii or viminalis, but often undulate-leaved, a character

rather common in Gunnii. Sometimes the whole of the tree

(including the bark) is of a glaucous cast, and hence is known by

local residents as Slaty Gum, but it is not to be confused with

the true Slaty Gum, which is a form of E. polyanthemos.

While an extreme form of var. maculosa seems distinct enough

in the higher parts of the Blue Mountains, it is simply impossible

to separate the species from the variety. The suckers are some-

times rather narrow ; this would seem to show aftinity to E.

vimiiialis, and is but additional evidence of the aflinity of that

species to E. Gunnii. We have also specimens from the Southern

Ranges that we cannot with certainty j^lace under E. Gunnii

(typical form) or its var. maculosa, though they belong to E.

Gimnii without doubt. From the Blue Mountains, Barber's

Creek, Southern New South Wales, and from various localities

in Victoria, we have a form with almost hemispherical calyx, and

as large as normal Gunnii ever is. The suckers are those of var.

maculosa.

The aflinity of var. maculosa is very close to that of var.

ncervula. I have a perfect series of the former from the south

(Wingello) and from the west (Mt. Victoria), which shows how
very close these relations are, and how impossible it is to remove

the two varieties from the same species.
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I have specimens {e.g., some labelled " White Brittle Gum "

from Mt. Victoria) that I cannot put with var. maculosa in pre-

ference to var. acervula from examination of the specimens. I

simply place them with var. maculosa because, from my know-

ledge of the locality, they come from trees named E. maculosa.

I have already referred to the fact that vars. ruhida and

maculosa are very closely related, even identical. It is impossible

to separate them.

The fruits in some districts are of precisely the same size, and

in no place is there much difference in this respect. Usually var.

ruhida has the flowers in 3's, while var. maculosa is multiflowered,

a ready test, but one which often breaks down.

Range.

New South Wales. —Bungendore (W. Bauerlen), " Spotted

Gum." Type of Mr. Baker's maculosa, var. A.

Charley's Forest, Braidwood (W. Bauerlen). "Spotted Gum"
or '' Leopard Gum " of Queanbeyan also intermediate between

var. ruhida and maculosa, or perhajDS it is var. inacidosa entirely.

This tree at Queanbeyan is one of a group called "Spotted Gum."

My informant calls it " Leopard Spotted Gum." The bark is

smooth, and the small irregular reddish patches give it the name.

On dry hilly ground; timber bad (H. Deane, April, 1886.)

I have a fine series from Wingello. These specimens show

well in buds, young and mature fruits and foliage, the close rela-

tion of var. maculosa to the type, its closest affinity being to var.

acervula.

The following notes on two trees in the Goulburn district were

made in the field in August. Although differing slightly between

themselves they belong to this variety :

—

{a) Fruits conoid when

young, very much domed when old ; in 3's up to 7's, pedicels

thick ; wood reddish
;
young twigs angular, [h) Flowers pro-

fusely ; rarely in 3's, in 4's, 5's, and 6's, rarely more than 6's

;

usually in 5's; capitate. Leaves usually narrow; venation very

prominent. Wood reddish. Yellow tips of young foliage.

Stalks round or nearly so
;
young twigs angular. Fruits small.
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A White Gum, also from Mcarulan (J.H.M.), with plum-

coloured bark with blotches. Multiflowered. Between vars.

7uaculosa and acervnla.

A White Gum, Strathdownie, Rosewood, in the Murray Range,

50 miles from Wagga, on the way to Tumberumba (D. McEacharn)

has long leaves and approaches var. maculosa.

Frederica Falls, Lawson (R. T. Baker). Fruits nearly hemi-

spherical and some of the sucker-leaves rather narrow. One of

the stages between var. acervula and var. maculosa.

Blackheath and Mt. Victoria (J.H.M.). " Cabbage or White

Gum," Mt. Wilson (Jesse Gregson and J.H.M.), Bark reddish

or brownish. I cannot distinguish these from the Marulan

specimens referred to above.

I have a White Gum from Capertee, and other places, with the

buds more glaucous and the fruits more hemispherical than usual;

in this respect tending towards var. ruhida.

In some specimens from Capertee, the buds, fruits, cfec, are

glaucous, as are the Marulan specimens ; the suckers are broad,

like Gunnii. Some of the fruits are as hemispherical as those of

var. mihida ever are ; others are distinctly var. maculosa.

Wallerawang and Rydal (J.H.M.). "Cabbage Gum" and

"White Gum," Sunny Corner to Tarana (A. Murphy); multi-

flowered ; small fruits precisely'' matching the Marulan specimens.

One of the forms showing the impossibility of separating var.

maculosa from var. acervala. Orange and Ophir (R. H. Cam-

bage). Ilford " Spotted Gum " (Mr. Baker's E. lactna). Bathurst

and Burraga (R. H Cambage). Oberon Road, O'Connell (Mr.

Baker's E. lact^a)

Supplement.

The forms of E. Gunnii from the northern part of New South

Wales, far from the home of the type, are puzzling, because they

do not readily range themselves under described forms. I give

a few notes in regard to some specimens, but (with the exception

of the first) I do not look upon these determinations as final.

39
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They give some idea of the difficulty of dealing with these

aberrant forms.

Ben Lomond, i^ew England (J.H.M.). In 3's. A coarse form

common enough in New England, on the Monaro {e.g., Nimity-

belle) and elsewhere ; comes nearest to var. ruhida.

The following forms I at present place between var. acervula

and var. ruhida :

—

" Flooded Gum," Glen Innes (H. Deane) ;
" White Gum,"

multiflowered. Glen Innes (H. Deane).

Near Bolivia (not far south of Tenterfield) and just west of

Dividing Range; also " White Gum" of Cottesbrooke (J.H.M.).

Broad suckers, yet a typical Manna Gum; multiflowered. This

form occurs at Tenterfield and New England generally. A
scrambling tree found on flats.

" White Gum," Gwydir (Leichhardt). In leaf only.

Richmond River, Mrs. Hodgkinson; multiflowered (Herb.

Melb.).

The following I place between vars. acervula and 7naculosa :

—

Trees with perfectly smooth trunk; plum-coloured patches; in

a low-lying situation 17 miles east of Walcha (J.H.M.).

" Blue Gum," head waters of the Clarence (F. R. Mecham).

Following are some notes on E. Gut^nii in South Australia :

—

I give some separate notes at this place, as the occurrence of

the species in that State requires further investigation.

There is a good figure of a form of the species in Brown's

" Forest Flora of South Australia" under the name of "White

Swamp Gum." This is multiflowered (up to 6 as shown in the

plate), and the fruits are conoid-hemispherical. This form is

perhaps nearest to var. acervula. It is very common in Mt.

Gambler low-lying swamp country (W. Gill).

It is identical with a specimen from Argyle Station, Mt. Gam-

bier, collected by Mueller about 1847, and labelled ''E. viminalis.

Bark thick-scaly (schrundig) at butt." This is the kind of bark

shown in Brown's plate; it is not rare in the species, and it is

doubtless the "Cortex rimosus nigricanti-cinereus" of Euc. falci-
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folia, Miq. {E fahrorum, F.v.M.) as defined in Ned. Kruidk. Arch,

iv. 136 (infra).

Dr. Behr's No. 177, "Slid Aiistralie, 1848," is labelled, evi-

dently in a contemporary hand, ^^Eucalyptus fahrorum, Schlect."

The specimen is in bud only, and is in Herb. Barbey-Boissier.

It has the buds of a pale olive -green colour, such as one oftener

sees in E. Gunnii {e.g., specimens from Capertee), than in E.

viminalis. It is difficult to separate specimens in bud like these

from E. viminalis, but comparing them with E. Gunnii from

South Australia, I think the specimens probably came from E.

Gunnii. The matter is not of much consequence, and cannot be

settled unless further material is available.

Dr. Behr's specimen above referred to has buds mostly in 3's,

but also in 4's. The specimen from Herb. Kew of which I show

a figure is labelled ^^E. fahrorum, Schlecht. In mont. ster. elat.

Nov. Holl. Austr. Nov. 1848. Dr. F. Miiller. Herbar. W. Sonder.

E. viminalis, Lab., non capitellata," is probably Behr's also. It

has buds up to 6.

The following specimen, " Swampy ground near Mt. Mclntyre,

Mt. Gambier," was formerly labelled Stuartiana. It is nearest

to var. ruhida, but not typical of that, inclining to var. acervula.

The following specimens from Mr. Walter Gill, Conservator of

Forests, S.A., I place with var. ruhida :
—

-

(a) Near Willunga.

(h) Near Ambleside Railway Station and other places on the

Onkaparinga River; Balhanna. "Yellow Gum," St. Vincent's

Gulf (Mueller).

" This tree is of too crooked a growth to be available as a tree

to any great extent, and its average height is about thirty feet in

South Australia. The wood is hard and of good weight, but it is

looked upon by the splitter as of very poor quality for general

utilitarian purposes. For posts and underground work the timber

is worthless. It, however, makes excellent charcoal " (J. E.

Brown). The species has been found to attain a larger size in

South Australia than Brown supposed, but further enquiry is

desirable. It does not appear to extend to Western Australia.
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Postscript.— 1. Since the above was in type, I have received

two excellent series of specimens from Mr. Walter Gill, showing
that the varieties acervula and ruhida occur in that State.

They came from Kuitpo, Willunga, and confirm the surmises in

regard to the South Australian forms given expression to above.

2. Mr. J. G. Luehmann's E. Kitsoni, from Southern Victoria,

has affinities both with E. Gunnii, var. acervula and E. hotryoides.

3. Mr. A. W. Howitt has collected a remarkable form of E.

Gunnii. "It grov/s in the swam.py places in the upper parts of

Livingstone Creek, GijDpsland, Victoria, near the Great Dividing

Range, about 20 miles from the township. The bark is that of

E. Gunnii.^'' It has small ovoid buds with double opercula, and
the fruits are crowded together in heads of 9 or 10, with valves

slightly exserted. The superficial resemblance of this tree (which

requires further investigation) to the Western Australian E.

decipiens is remarkable.

4. Eucalyptus Gunnii, Hook. f. var. inomtana, Hook. f. {Bot.

Mag. t., 7808, December, 1901). I cannot see in what way this

supposed variety differs from the normal species.

Var. elata, Hook. f. {loc. cit.). This is synonymous with var.

acervula, Deane and Maiden. Hooker's independent enquiries

confirm our observations that this is a variety, which it

indubitably is {20th February, 1902).
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THE GUM FERMENTATION OF SUGAR CANE JUICE.

By R. Greig Smith, M.Sc, Macleay Bacteriologist

TO THE Society.

(Plate XXX.)

During the process of manufacturing sugar in the cane-mills,

the juice frequently becomes more or less viscous or "gummy,"
and when this takes place the crystallisation of the sugar is con-

siderably hindered. The "gumming" may occur in the cane

juice—the immediate product of the crushed cane— or it may

develop at any stage in the manufacture of the raw sugar,

especially if the juice or syrup is allowed to cool, or to stand for

any length of time. Experience has shown that the only way to

minimise the trouble is to complete the crystallisation of the

sugar as quickly as possible. The cause of the formation of the

gum is not definitely known, although the prevailing idea is that

it is developed from something which is contained in the juice.

I received two samples of gummed cane juice from Mr. T. Steel

of the Colonial Sugar Company, and was at the same time

informed that any information regarding the properties of micro-

organisms, which might induce the gummy fermentation of sugar,

would be of the greatest economic importance to the sugar

manufacturers. Each of the samples consisted of about 5 c.c. of

roller cane juice, which had not been treated in any way. One

of the samples was viscid ; the other appeared limpid, but I was

informed that, as compared with normal cane juice, it was

decidedly gummy.

The Separation of the Gum-forming Organism.

From the samples several organisms were separated, but none

of them produced any apparent viscosity in solutions containing
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10 % saccharose, that is to say, the solutions did not become

ropy and capable of being drawn into threads as in the

case of fluid cultures of many slime-forming organisms. The

bacteria were further cultivated in nutrient agar with 20 %
saccharose. One of the organisms formed raised transparent

mucilaginous colonies, which made it appear probable that it was

the most likely organism to produce "gum." This became more

probable when short viscous threads were formed on raising the

cover from a Petri dish, in which a pure culture had covered the

surface of the agar and grown up the rather low side of the dish.

A gummy substance had apparently been formed by the bacterium,

but since no apparent viscosity had been produced in saccharose

fluid media, it was desirable to test the fluid cultures more

rigorously for viscosity.

Viscosity Produced in Solutions of Saccharose.

With this object in view, an infusion was prepared from 1,000

grms. of grass and 1,000 c.c. of tap water, and to this 200 grms. of

cane sugar were added. A 500 c.c. sterile portion was inoculated

with the organism and incubated at 28° C, with a check 500

c.c, test. On the third day a viscous film was observed floating

upon the surface of the infected medium, and partly adhering to

the glass of the culture flask. On the fifth day the culture, with

its floating zooglcea films, was boiled, and during the process it

was observed to foam very much, as if the solution contained

carbon dioxide, while the control test, on being similarl}^ treated,

boiled quietly. Both fluids were then filtered through paper;

the culture filtered slowly, and the zoogioea films were retained

on the filter. The fluids were brought to a uniform temperature

(24° C, the air temperature being 22° C), and allowed to run

from a 100 c.c. pipette, provided with a narrow outlet, and

having two marks on the stem, one above and the other below

the bulb. The time taken by the surface of the fluids in passing

from the upper to the lower mark was noted. For purposes of

comparison, the viscosity of other solutions was determined in

the same apparatus and at the same temperature.
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Viscosity of the Culture Compared with other Solutions.

Time in

Seconds.
Viscosity ratio.

Water= 100.

Culture in grass infusion with 20 % sugar,
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boiling, an apparent solution was obtained. The gum was pre-

cipitated by alcohol, and redissolved in water several times until

a comparatively white precipitate, free from sugar, was obtained.

The aqueous solution was easily precipitated by alcohol.

On warming with dilute tartaric acid, a reducible sugar was

formed (saccharose treated similarly was not inverted). These

tests show that the viscous substance is of the nature of dextran

or fermentation gum, but the identification was deferred until a

greater quantity had been prepared from a medium containing a

more definite substance than grass infusion, some of the carbo-

hydrates of which would be precipitated with the gum.

The Fermentation of Saccharose.

The action of the organism, which had by this lime been found

to be a sporulating rod or bacillus, is of considerable importance,

for it appears to be an undoubted fact that the gum is formed

from the sugar. There may, also, be a further loss of saccharose

from the formation of hexoses, if the organism secretes invertase.

To test these points, a culture medium containing the following

constituents was prepared.

Saccharose...

Potassium chloride

Sodium phosphate...

Peptone

Tap water ...

Sterile litre portions of this medium were infected with large

loops of an agar culture of the bacillus, and incubated at 22°, 28°

and 37° C. respectively. The cultures soon became white and

opalescent like dilute separated milk. A thin film formed on the

surface, and when the flasks were allowed to stand without

shaking, a layer about a centimetre thick of a mucilaginous or

starch paste-like substance formed at the bottom of the liquid.

"When this was removed by continued shaking, it remained

suspended in the milky medium. The layer, when undisturbed,

disappeared on continued incubation. The culture fluid contained

... 100
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gum, unaltered saccharose, and a reducing sugar or mixture of

sugars. A small quantity of acid was also formed. In esti-

mating the sugars, it is necessar}^ to remove the gum, and to do

this various precii^itants or coagulants were tried. Basic acetate

of lead was found to be useless, as a diffuse emulsion was formed

which refused to coagulate. The addition of milk of lime to the lead

emulsion produced coagulation, but an equally good coagulation

was obtained by the use of milk of lime alone. Lime is not an

ideal coagulant on account of the possible formation of difficultly

soluble compounds with the sugars, especially with levulose.

The percentages of saccharose inverted and not inverted might

not, therefore, be a true index of the rate of change when lime

is employed, and a number of analyses bore out this contention.

A coagulation of the gum was also attempted with anhydrous

magnesium sulphate and with calcined magnesia, but these

magnesium compounds were found to be quite inert—no coagu-

lation was obtained, and the filtrate appeared similar to the

solution before the addition. Acid mercuric nitrate, like basic

lead acetate, formed a diffuse emulsion which passed slowly and

without retention through filter paper. The neutralisation of the

acid with sodium hydrate, until die emulsion became yellowish,

was also without effect.

The only safe coagulant appears to be alcohol, and in the

following work upon the action of the bacillus this was used.

After many trials the following method was adopted. Twenty

c.c. of the culture is slowly dropped into 60 c.c. of strong alcohol

(methylated spirit distilling at 77*5 - 78-5° C.) while the latter is

being vigorously stirred. A drop of phenolphthalein solution is

next added, and the acidity neutralised with dilute sodium

hydrate. Finally 20 to 40 c.c. of alcohol are added to make
certain that coagulation has been complete. After standing for

two or three hours, the gum is filtered off upon a dry and tared

filter and scraped from the beaker, to which it adheres somewhat

firmly. If necessary, the adhering particles are treated with a

small quantity of hot water, the gum precipitated with excess

of alcohol and filtered. The gum is dried at 100° C. until of
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constant weight, and finally the ash is determined. On subtract-

ing the ash from the dried gum, the amount of crude gum in the

portion taken is obtained. The alcohol is distilled off from the

sugars, which are estimated volumetrically before and after

inversion with hydrochloric acid at 70° C.

The following table shows the progressive formation of gum
and mixed reducing sugars in the dilute peptone solution. The

percentages are given to the nearest whole number.

The Fermentation of Sacchakose at 37° C. in a Solution containing

100 GRMS. Saccharose, 1 gkm. Peptone and Salts per Litre.

Time in days
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The formation of gum and the inversion of the sugar are seen

to go on steadily from the second day until a balance is practically

established between the constituents on the seventh da}-. The

saccharose is not entirely inverted, nor is this to be expected.

Marshall Ward and Reynolds Green^ found a complete inversion

of saccharose with their sugar bacteria, but it is just possible that

this was brought about by the acid fluids (their organism produced

in the culture fluid 0-7 % acetic and 0-057 % succinic acids) during

the chemical manipulation and not by the invertase secreted by

the organism. Even with the small amount of acid in my cultures

I noted in my preliminary experiments an increase in the invert

sugar when the acids were not neutralised. The acids formed by

the bacillus have also a solvent action upon the gum. In one

case I obtained 31 grms. per litre of crude gum as against 29 grms.

when the acidit}^ was not neutralised during the precipitation

with alcohol.

The Influence of varying Amounts of Peptone.

The bacillus can grow with marked action upon saccharose in

exceedingly poor nutrient solutions. The solutions in which the

action has been already shown contained only Jg- % of peptone.

With smaller amounts the formation of gum is evident from the

appearance of the cultures, although the action is naturally not

so rapid. With the object of determining the influence of pep-

tone on the fermentation, a series of cultures containing varying

amounts of peptone, but with the other constituents as before,

were made and analysed upon the same, viz., the fifth, day.

The results expressed in terms of 100 parts of original saccharose,.

i.e., in parts per litre of culture fluid, are given in the table, and

are also plotted upon the curves that follow.

* Ward and Green, Proc. Eoy. Soc. Ixv., No. 414, 79.
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The Fermentation of Saccharose with varying Percentages of Peptone.
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peptone on the formation of gum is better seen on comparing the

amounts formed in O'Ol % and I'O % solutions; in the former the

ratio of gum to reducing sugars is 1 : 3 8, while in the latter it is

1 : 1*6. But since it is probable that the gum is formed from the

sugar inverted, we might calculate the ratio between the gum and
the sugar wholly inverted, i.e., the saccharose which has dis-

appeared calculated to hexose. With 0-01 % peptone this ratio

is 1 : 5-1, and with 1"0 % it is 1 : 2-7. So that in whatever way
we look at these two columns we find that an increase of peptone

gives an increase of gum and a relative decrease of hexoses, and
conversely, with decreasing amounts of nitrogenous material, there

is a decrease of gum and relative increase of reducing sugars.

It is to be noted that the original composition of the culture

fluid as regards peptone is excellent for the purpose. The best

amount would probably be 0-3 or 0-4 %. It was also found inciden-

tally that 10 % of saccharose is about the optimum quantity.

With 20 % (and even in the presence of 1 % peptone) the fermen-

tation was far from complete.

The Action upon other Sugars.

In testing the action of the bacillus upon other sugars, solutions

similar to those already employed, but containing other sugars in

place of saccharose, were used. Dextrose was first tested, and

media containing commercial starch glucose were infected and

cultivated at 37° and 22'' respectively. The organisms grew well

in the media and produced a turbidity and a flocculent precijDitate.

The dextrose was estimated from time to time, and the followinir

numbers were obtained :

—

Percentage of Dextrose in Cultures of the Bacillus.
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It is apparent that no dextrose has been utilised in the forma-

tion of gum, and indeed this was to be expected from the absence

of the opalescent appearance which is so marked in the saccharose

cultures. A portion of the 15 days' culture at 22° was treated

with alcohol when a slight llocculent non-adhesive precipitate was

thrown down. This was estimated and found equal to 0-046 %.

Cultures were also made in solutions containing lactose, levulose

and maltose respectively. Alcohol did not throw down a pre-

cipitate from the lactose culture, but slight loose, llocculent, non-

adhesive precipitates similar to that obtained in the glucose

culture were precipitated from the media containing levulose and

maltose.

From these tests it is apparent that gum is not formed in

solutions of the commonly occurring sugars, and this has been

the experience of all who have investigated the action of similar

saccharose-gum fermenting bacteria.

The Gum is Probably the Swolleiv or Diffluent Capsule

OF the Bacillus.

Whether the gum is formed from the sugar by an enzyme

extracellularly, or whether it is the diffluent sheath or capsule of

the organism, is difficult to prove absolutely. Happ and also,

according to Lehmann and Neumann, Ritsert believed that

the gum was formed extracellularly, and did not arise from the

swelling of the cell membrane, because the swollen capsule could

not be demonstrated microscopically. Marshall Ward and

Reynolds Green believed that the gum formed by their bacterium

was nothing more than the extremely diffluent walls of the cell.

My own observations upon this bacillus lead me to think that

the latter hypothesis is probably correct. The gum is the capsule

which has dilated so much that it has ceased to be a capsule, and

has become a part of the culture fluid. The dilation or swelling

is hastened by the excreted acid, which is thus a protection, or

rather assistance, to the organism, inasmuch as the growth is

accelerated by the removal of what would otherwise be a

hindrance to the free movement of the organism. The gum is

easily soluble in dilute mineral acids, and slowly soluble in
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organic acids, sucli as acetic, and I have alread}^ shown that it is

partly soluble in the acids excreted by the cell. An indication

of the diffusive action of the excreted acid is seen in the dis-

appearance of the gummy layer at the bottom of resting fluid

cultures already mentioned on page 592.

The addition of peptone to a culture fluid, as a rule, causes a

numerical increase of the bacteria. If the gum is the diffluent

capsule, then the greater the number of bacteria the more gum
will probably be formed compared with the other products. As
an increase of peptone does increase the percentage of gum
actually and relatively, one is justified in concluding that the

most probable source of the gum is the capsule.

On staining the cells by the night-blue method, as used for

demonstrating flagella, a structure similar to a capsule is

manifest. It is possible that the appearance might result from

the method of staining, but it is more than probable that the

structure is the capsule.

The Chemical Nature of the Gum.

The gum was precipitated from peptone-saccharose culture by

alcohol, and dissolved in water and again precipitated. This was

repeated several times, and finally it was allowed to stand under

dilute spirit for a week. The gum was then freed from alcohol

and tested for reducing sugars. No reduction of Fehling's

solution was obtained, and the gum was, therefore, taken as

being practically pure. When dried it appears as a pale yellow,

partly transparent mass. It forms with water an opalescent

semi-solution, and apparently swells up rather than dissolves.

From the semi-solution the gum does not separate when allowed

to stand for lengthened periods, nor when centrifuged. It does

not reduce Fehling's solution, and does not form an osazone with

phenylhydrazine. When warmed with dilute sulphuric acid, or

with dilute hydrochloric acid, a sugar is produced, which reduces

Fehling's solution, and which forms an osazone, having the

solubility, appearance and melting point (205°) of glucosazone.

The sugar is, therefore, either dextrose, levulose, or a mixture of

both these suo-ars.
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Basic lead acetate makes the solution more opaque, but does

not coagulate the gum. Lime water gives no precipitate. It

has been already shown that it is coagulated by milk of lime, but

not b}^ mercuric nitrate, magnesium oxide, or magnesium sulphate.

Barium hydrate forms a curdy precipitate, whicli is decomposed

by carbon dioxide. A precipitate is also obtained on adding

ammoniacal lead acetate. Dilute sodium hydrate is apparently

without effect, but the strong hydrate (10 %) slowly makes the

solution clear and limpid. Neither iodine, tannic acid, nor ferric

chloride react with solutions of medium strength. When heated

in steam for a few hours with dilute nitric acid (2-1), oxalic and

tartaric acids are obtained in quantity. Mucic acid is not pro-

duced, even when oxidation is effected at lower temperatures.

On heating the dry and powdered gum in capillary tubes, it

begins to darken in colour at 160° C. At 183° it shows signs of

melting ; at 193° the fragments have become soft and adherent,

and begin to rise in the capillary tube, apparently the result of

decomposition and evolution of water. At 198° the steam

bubbles are well marked, and at 200° the gum melts to a trans-

parent brown frothy mass. The brown pyro-substance dissolves

readily in water, forming a brown solution like the colour of

neutral ferric chloride. It is not precipitated from solution by

alcohol at once, although in time a slight sediment settles out.

Neither is it precipitated by barium hydrate nor basic lead

acetate. It does not reduce Fehling's solution, but reduction is

obtained on hydrolysing the body with dilute acids.

The natural gums are substances allied to the carbohydrates;

they are of a faintly acid nature and occur combined with alkaline

and earthy bases. For example, O'Sullivan has shown that a

Gedda gum consists of the calcium, magnesium and potassium

salts of four geddic acids."^ The gum acids combine with bases

to form well defined compounds, the barium one being the most

easily prepared.

Following the method recommended by O'Sullivan for the

preparation of the gum acid, the bacterial gum was dissolved in

* O'Sullivan, Trans. Chem. Soc. 1891, 1071.
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water and dialysed until free from phosphoric acid after which

the faintly acid solution was neutralised with baryta water. A
very small quantity (less than 1 c.c.) was required, and the

solution appeared to be unaltered and when treated with dilute

alcohol did not flocculate. A better result was obtained on

adding an excess of baryta water, when there formed a bulky

curdy precipitate which rapidly settled. From this behaviour it

would appear that the bacterial gum is more nearly related to the

starches than to the true gums, such as gum arable. When no

further precipitate was formed the compound was rapidly filtered

and washed with water, then with alcohol, until the washings

were free from barium. The precipitate was dried in vacuo over

sulphuric acid, then powdered and finally dried at 100° in a

current of dry, CO^-free air under 100-120 mm. pressure. This

method differs from O'SuUivan's in the addition of an excess of

baryta water, and it seemed possible that a definite compound

might not be formed. To test the matter a sample of gum was

divided unequally and each portion was acidified, dialysed, pre-

cipitated with excess of baryta water, filtered, washed and dried

as described above. The barium in a part of each portion was

estimated by precipitation with sulj^huric acid and the following

results were obtained :

—

1st portion—1-49 15 grms. gave 0-4505 grm. BaSO^ = 19-84% BaO.

2nd portion—l-5765grms. gave 0-4766grm.BaSO4 = 19-86 %BaO.
These results are very close and undoubtedly prove that when

baryta is added in the manner indicated a definite compound is

formed. It would also appear that the barium oxide is present

in the same proportion as in the compound formed by adding

baryta water to starch. Asboth"^ found that the starch compound

contained 19-97% BaO, and he considered that this agreed fairly

well with the formula C,4 H40 O^ BaO, which theoretically

requires 19-10% BaO.

The Origin of the Gum.

Marshall Ward and Reynolds Green in discussing the action

of a gum bacterium isolated by theih considered it possible that

* Asboth, Analyst, xii., 138.

40
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the gum, which consisted of a mixture of a dextro-rotatory with

an inactive body, might have been derived from the levulose of

the inverted saccharose. Boekhout* in investigating the action of

Streptococcus ho7'nensis found a laevo-rotatory sugar in the residue

from the bacterial fermentation and the gum (dextran) produced

a dextro-rotatory sugar on hydrolysis. From these facts he con-

cluded that dextrose was the origin of the gum.

In determining the origin of the gum it is necessary to test

the optical activity of the gum and the amount of the residual

sugars after the fermentation. This necessitates the use of a

polarimeter, and as I had not that instrument in the laboratory

I asked Mr. Steel and he consented to do the necessary deter-

minations from material which I supplied. Mr. Steel was so

interested with the gum that he investigated it very fully in the

endeavour to identify it, and his results, which confirm and

amplify my work upon the gum, are embodied in a paper which

is published simultaneously with this. From it I extract a few

notes bearing upon the question of the origin of the gum.

The gum is Isevorotatory (Aj)= -40°) and the amount of the

residual sugars and of the gum show that the latter is formed

from the nascent levulose and also from "something else," because

the amount of levulose which has disappeared does not equal the

gum that is formed. From this we can only conclude that the

" something else " must be dextrose. The fact that the gum is

l?evorotatory and on hydrolysis yields pure levulose does not con-

flict with the levulose-dextrose origin of the gum. Much more

levulose than dextrose is utilised in its formation, and it is quite

conceivable that the optical activity of the major constituent may

influence the rotatory power of the derived gum. We can convert

dextrose to levulose by forming phenyl-glucosazone, which upon

reduction and subsequent treatment with nitrous acid yields

levulose. Since this change can be accomplished in the laboratory

by the formation of intermediate compounds, there is no reason

why a gum which yields pure levulose on hydrolysis should not

have been derived in part (or entirely) from dextrose.

* Boekhout, Cent. f. Bakt., 2te Abt., vi., 161.
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The Affinities of the Gum.

From the reactions and the laevo-rotatory power both of the

gum and the sugar resulting from its hydrolysis, the gum appears

to be most nearly related to levulan and to inulin, but there

are many characters wliich distinguish it from these. It is also

different from the derivatives of inulin, viz., pyro-inulin, met-

inulin and leviilin, as well as from sinistrin, triticin, secalose, and

myco-inulin.

From a review of the Irevo-rotatory gummy substances that are

hydrolysed to levulose, it appears that this bacterial gum has not

hitherto been described. I therefore propose for it the name
levan, which was suggested by the polariscopic nature of the gum
and derived glucose, and also from the fact that another bacterial

gum, which is derived from dextrose, and which yields dextrose

on hydrolysis, is known as dextran.

The Production of Carbon Dioxide.

During the evaporation of the cultures, a number of small bells

formed upon the surface as if a gas were evolved during the

process. The most probable gas is carbon dioxide, and to test

for it a flask fitted with a rubber cork and lead-away tube was

completely filled with a culture, inverted and heated in boiling

water. The culture driven from the flask by its expansion, and

by the liberation of the dissolved gases, passed through the tube

in the cork and was led awa}'- into a vessel. The gases which

collected in the flask were transferred to a tube and roughly

measured before and after absorption with caustic soda. From
300 c.c. of culture fluid, 7*5 c.c. of gas were obtained, and of this

5 c.c. were absorbed by the alkali. It is evident that carbon

dioxide is evolved during the growth of the organism. As, how-

ever, the test as described above was merely qualitative, and as

the gas might be formed in quantity, a quantitative test was

made. For this purpose 100 c.c. of culture fluid containing the

usual amounts of saccharose and salts, but with 1 % of peptone,

were placed in a small Erlenmeyer flask and connected with three

other similar flasks, each containing 100 c.c. of clear baryta
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water. The inlet tube of the culture flask was fastened with a

clip, and to the outlet tube of the third baryta flask a tube con-

taining soda lime was attached to prevent the inward passage of

atmospheric carbon dioxide. A current of air was sucked

through the apparatus daily after attaching a soda lime tube to

the inlet tube of the culture flask. The evolved gas was thus

daily removed from the culture. On the fifth day the baryta

solutions were added together and rapidly filtered, the barium

carbonate was washed and then suspended in water. After

adding phenolphthalein, 20 c.c. of standard acid were run in,

and the solution boiled to expel the displaced carbon dioxide.

The excess of acid was then determined, and by difference the

carbon dioxide equivalent obtained.

11-6 c.c. ^/o acid used to decompose the barium carbonate

= 0-1276 grm. COo from 10 grms. sugar

= 1-28 grms. COo from 100 grms. sugar.

From the determination it is seen that a considerable quantity

of carbon dioxide is formed during the fermentation.

The Production of Acid.

When the cultures were tested with litmus they were found

to be distinctly acid, and when small cultures (10 c.c.) were

titrated, quantities of ^'/s alkali varying from 0-3 to 0*6 c.c. were

required to neutralise the acidity to phenolphthalein. It was

also noted that old cultures contained less acid than compara-

tively young ones, a circumstance which pointed to the volatili-

sation of a Aolatile acid. Jn connection with this it may be

mentioned that the cultures, and also the air of the incubator

containing the cultures, had a faint not unpleasant cheesy smell.

During the cultivation at 22° of a two-litre culture, 10 c.c.

portions were abstracted and tested. By the second day the

acidity was equal to 0-4 c.c. ^/^ alkali, and it slowly rose to 4

5

c.c. on the tenth day. This is equivalent to from 0-07 to 08 %
lactic acid.

A number of 50 c.c. portions of saccharose media were infected

with several races of the bacillus, and tested after incubation for

a week at 37°, with the following results.
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Production of Acid by Kaces Grown for Seven Days at 37*^.

Source.
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Before proceeding to describe the separation of the acids from

the ethereal extracts a few notes may be made upon the organic

acids mentioned in the table. The distillate from the mother

liquor had a strong odour of acetic acid and was neutralised with

soda. To a portion of the neutral solution silver nitrate was

added, whereupon a pasty, white precipitate was thrown down.

This was filtered, washed and dried on a porous tile, then in

vacuo over sulphuric acid and finally in the oven at 80° until

there was a loss of only 5 mgrm. in 30 minutes. A portion was

dissolved in water and the silver estimated as chloride in the

usual manner.

0-3645 grm. gave 0-3115 grm. AgCl = 64-33 % Ag.

Silver acetate contains 64-68 % Ag.

It is evident from the analysis of the silver salt that the acid

is acetic.

The filtrate from the silver acetate rapidly darkened, which

made it appear probable that formic acid was also present.

Accordingly the neutralised distillate was tested and was found

to reduce alkaline permanganate to the brown hydrated binoxide

and also to produce a copious precipitate of calomel when treated

with excess of mercuric chloride. The latter test is characteristic

of formic acid.

From the calcium sulphate residues a few droplets of an

insoluble fatty acid were obtained. The melting point was

determined by a method which I devised some ten years ago.

Two small particles of the dry solid acid are placed near one

another on a coverglass, another coverglass is put on the top and

very lightly pressed. The space between the particles after the

second coverglass is in place should be from one to two millimetres.

The preparation is then floated oh mercury and covered with a

small watch glass. The bulb of a delicate thermometer is inserted

in the mercury and the temperature slowly raised. At the

melting point the two particles of melting fat run together, the

space between them disappears, and almost instantly the molten

fat spreads out between the coverglasses. The melting point of
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the separated fatty acid was 30-8° which is sufficiently near the

melting point of capric acid (31-3°) to identify it with this acid.

The organic acids were extracted from the acid fluids by per-

colation with ether. The extraction was generally continued for

12 hours; sometimes with a large quantity of fluid the time

occupied was 24 hours. After the extraction the ether was dis-

tilled off and the acids separated by a combination of the methods

recommended by Schneider* and Harden, f

Analysis of the Ethereal Residue.

Ethereal residue diluted with water and distilled in a current of steam until

the distillate had a constant acidity.

Residual liquor divided into portions.

Portion digested with ZnO, filtered

while hot and the zinc lactate

proved by its solubility and also

microscopically.

Portion digested with CaCO 3 on water

bath for several hours, filtered.

Piesidue dis-

solved in

acetic acid

and tested

for oxalic

acid: none
found.

Filtrate evaporated to

dryness, extracted with

90 % alcohol.

No residue

of

succinate

Extract
contained
lactate.

Portion of solution of calcium salt

crystallised, dried and the calcium

estimated.

Distillate evaporated with excess of

CaCOg, treated with absolute alcohol,

filtered.

Residue extracted

with water and so-

lution tested for

acetic and formic
acids.

Acetic and formic
acids found.

Filtrate.

Portion tested

withZn(N03)2for
valeric acid; none
found.
Remainder eva-

porated and resi-

due tested for

butyric acid.

Butyric acid found

Lactic acid was proved by the microscopical appearance of its

barium, calcium and zinc salts, by its comparatively non-volatile

* Schneider, Journ. Chem. Soc. 1900, Abs. ii., 177.

t Harden, ibid. 1901, 614-5.



BY R. GREIG SMITH. 609

character (with steam), its action upon alkaline permanganate,

its beha\iour on dry distillation, Windisch's reaction and the

analysis of the calcium salt. In the analysis the residue remain-

ing after distilling off the volatile acids was heated on the water

bath for several hours with excess of calcium carbonate, filtered,

evaporated, and allowed to crystallise overnight. A solid mass

of crystals was obtained which, after drying in vacuo over

sulphuric acid, was dried in the water oven till nearly of constant

weight. In one portion the calcium was estiiriated, and in

another the water (by drying in water oven till of constant

weight).

2-493 grms. contained 0-36 % of water and gave 1-1185 grms.

CaC03= 18-01 %Ca.

Calcium lactate contains 18-35 % Ca.

The butyric acid was separated as calcium butyrate by taking

advantage of its comparative solubility in absolute alcohol. It

was, how^ever, never pure, being associated with formic and

acetic acids. It was identified by the solubility of the calcium

salt in absolute alcohol, by the pine-apple or rum odour of the

ethyl ester, by the odour of the moist barium salt, and of the

same salt w^hen warmed with sulphuric acid. Finally the analysis

of the silver compound prepared by the addition of silver nitrate

to the mixture of substances obtained by dissolving the calcium

salts in absolute alcohol while not absolutely agreeing with silver

butyrate, is sufficiently distinctive (i.e., low in silver) to show

that butyric acid was contained therein. This silver compound,

after precipitation and washing, was dried on a porous tile, and

then at 80°, at which temperature there was no loss of water.

00548 grm. gave 0-0438 grm. Ag. CI. = 60-16 % Ag,

Silver butyrate contains 55 38 % Ag.

Silver butyracetate contains 59-67 % Ag. s^

Silver acetate contains 64-68 V A^.
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With regard to" the relative amounts of acids formed in

saccharose solutions, a determination was made as follows. The

acids separated from a fourteen days' chalk culture measured

about 20 c.c. This was diluted with an equal volume of water,

and distilled in a current of steam. When 141 c.c. had passed

over the distillation was stopped, and a 10 c.c. portion was found

to contain a quantiy of acid equivalent to 0-35 c.c. ^/^ acid which

for the whole 141 c.c. equals 4*9 c.c. The remaining 131 c.c. were

evaporated down with chalk to dryness, and extracted with hot

absolute alcohol. The calcium salt which dissolved weighed -054

grm., and on the assumption that this consisted entirely of

calcium butyrate, is equivalent to 0*048 grm. butyric acid in the

whole distillate. The remaining acids ( = 2'2 c.c. ^Z^), if taken as

a mixture of equal parts of formic and acetic, would weigh 0*023

grm. This gives a total of 0*071 grm. of acids in the distillate.

It must be borne in mind that lactic acid occurs in the distillate,

and is calculated with the other acids, so that for this reason

alone these figures must not be considered too narrowly. The

main object in quoting them is to show how small is the quantity

of the volatile acids when compared with the lactic acid. The

residual fluid in the distilling flask was made up to 50 c.c, and

10 c.c. was boiled with zinc oxide and filtered. The filtrate,

when evaporated and dried at 160°, yielded 1*076 grms. of a zinc

salt. Another 10 c.c. was titrated with standard alkali by

Kunz's method.* It contained

—

Lactic acid ... ... ... 0*673 grm.

Dilactic acid as lactic acid ... 0139 grm.

Total lactic acid ... ... 0*812 grm.

The zinc salts of these acids would have yielded 1*0745 grms.,

which agrees closely with 1*076 grms. found. In the total

residual liquor there were, therefore, present 08 12 x 5 = 4*06

grms. lactic acid. Comparing this with the volatile acids, there

* Kunz, JoLirn. Chem, Soc, 1901, Abs. ii., 428.
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is a ratio of 4*06 : 0-071 :: 57 : 1, and if some allowance is made
for the lactic acid included in the volatile acids, it is evident

that the bacillus forms about 60 times more lactic acid than

volatile acids.

Mannite is not a Byproduct in the Gum Fermentation.

In the mucinous fermentation of beet juice by some bacteria,

as, for example, Leuconostoc mesenterioides, the sugar is fermented

partly to dextran, or fermentation-gum, of which there are two

kinds, one a soluble form, the other an insoluble modification, and

partly to mannite. In order to see if mannite was a by-product

in the fermentation of sugar by this bacillus, several culture

solutions were freed from gum, and after evaporation to a syrupy

consistency, were extracted with strong hot alcohol. No mannite

crystals could be obtained from any of the cultures. The syrupy

residue of one, however, after standing for a week, contained a

number of feathery tufts of needle-shaped crystals which might

have been mannite. The whole syrup was dissolved in water

and the sugars fermented out with a pure culture of Saccharo-

onyces cerevisice I. The yeasts were then filtered off with the aid of

aluminium hydrate. Mr. Steel kindly tested the rotation of the

solution before and after the addition of borax. A very slight

Isevorotation was observed; the mannite, if present, was apparently

in so small an amount that it could not be definitely determined.

He subsequently tested a solution obtained from a culture con-

taining 46 grms. of saccharose, and could find no evidence of

mannite. It is, therefore, apparent that the bacillus does not

form mannite from sugar. The crystals observed in the syrup

were probably dextrose. Mannite was carefully tested for,

because a gum-producing organism, ^Bac. gummosus, Happ, forms

this hexatomic alcohol in sugar solutions.

Ordinary alcohol is likewise not a product of the fermentation.

A litre culture was distilled with chalk, and in the first 50 c.c.

of distillate, which had a sp.g. of 1*0008, no iodoform reaction

could be obtained.
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The Vitality of the Spores.

The spores of bacilli resist the action of moist heat at 100° C.

for some time, and the gum bacillus is no exception to this rule.

In testing how long they could withstand the action of boiling

water, several tubes of saccharose media were infected with

spores, and after attaching aerial condensers, the tubes were

immersed in brine, which was kept slowly boiling. The media

in the tubes boiled briskly. At intervals of |, |, 1, H, 2J and

5 hours, tubes were taken out, cooled, and thereafter incubated

at 37°. In all cases growth occurred and gum was formed. The

spores can, therefore, withstand the action of boiling water for

at least five hours.

According to Lafar, the potato bacillus can resist the influence

of. a current of steam for six hours, which marks it as being the

most powerfully resistant of all organisms hitherto observed.

The spores of the gum bacillus resist destruction as vigorously

as the potato bacilli, and, as we shall see, this is not to be

wondered at, for they have many points in common.

The Varieties of the Organism.

So far, with one exception, the; action of a bacillus w^iich was

separated from roller cane juice has been considered. In the

examination, however, of a number of raw and refined sugars,

many races of the same organism were isolated. A few of these

grew slowly, but otherwise they were identical with bacteria of

quicker growth. From the more or less extended examination

of some sixty bacteria, it became manifest that the races fell into

one, two, or three groups, according to the value placed upon

their growth characteristics. If they are divided into three

groups, the third of these (/3)8 of table) must be considered as

being derived from the second (/3), since upon repeated cultiva-

tion the characters alter and become identical with those of ^

group. The j3 group differs from the a group chiefly in its

method of growth in gelatine.
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same kind. Fortunately the alteration or reversion to the

normal type occurred in the course of a few crops or transfers

(erroneously called generations) with one of the races which was

considered as being typical of group jBjB, and the identity of the

groups was made evident. While with this race the change

occurred by the 8th transfer, two other similar /3/3 races had

not changed by the 40th transfer. From a glistening lobular

yellow raised stroke, it altered to a dull white amoeboid

expansion spreading over the greater portion of the agar

surface. Concomitant with this alteration, the granular or

spongy structure of the bacterial protoplasm changed, and when

stained the rods appeared narrow and homogeneous. The nature

of the growth in bouillon, and on potato, also changed. In

short, the race had become identical with those of group ^. The

reversion is shown in a somewhat diagrammatic form in the

plate which accompanies this paper.

Why /3/3 should be so different from /3 can only be explained

by assuming that it has been caused by the physical conditions

that lla^e obtained during the process of manufacture of the

sugar. In the various samples of sugar the three groups of

bacteria were generally found in varying proportions. This

might point to the sugar having been infected at different periods

of the manufacturing process, for if it were otherwise, only one

group of bacteria would be found in each lot of sugar. As a

rule, however, the prevailing bacteria were of the ^ kind.

The cultural variation of the race does not have much effect

upon the production of gum. With one race of the /i^ type,

which maintained its character through 24 transfers, the amount

of gum formed in 12 days at 37° was found to be 26-7 grms. for

100 o-rms. saccharose originally taken, the culture medium being

identical with that already described.

Bacillus levaniformans, n.sp.

Sha2Je, &c.—The films prepared from cultures on nutrient agar

fchow the organism as a rod with rounded ends ; the individuals

occur singly and in chains. The dimensions of the rod vary con-
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siderably, but, generally speaking, those races which produce

white growths on nutrient agar (a and j3) consist of cells measuring

0-4-0 6 : 2-3 fi. Occasionally a race of this normal type will

have broader rods mixed with cells of that breadth. Those races

which produce a buff colour on nutrient agar (/^^) consist of a

mixture of short, stout and of long rods varying from 1-3 : 2 to

10 : 6/x. All cells stain readily, and are not decolorised by the

Gram method. The broader cells appear to have a spongy

structure, while the narrower cells stain uniformly. The rod

forms a small oval and generally central endospore, readily with

the white, but slowly with the buff races. Indeed, with the

white races, the film on a 24 hours' bouillon culture at 37° consists

chiefly of spores. Germination is lateral. The rods are motile,

and in bouillon move about with a wriggling motion. In films

of fluid saccharose media, the newly germinated rods have an

active, darting motion. When films are prepared from a young

agar culture, and stained by the night-blue mordant, as advised

by Morton (Trans. Jenner Inst, ii.), the majority of the cells are

seen to be capsulated, and to have many peritrichous flagella.

Sketches of a few typical cells drawn with the camera lucida

accompany this paper. The early cultures of the organism in

fluid and sometimes in solid media, frequently show coceoid and

streptococcoid swollen cells. These, however, have ceased to

form in the second, third, or fourth transfer.

Relation to Oxygen.—There is practically no growth under

anaerobic conditions. In Buchner's tubes, the stroke on agar is

faint and amceboid, whilst bouillon becomes slightly turbid. Jn

the fermentation tube, no growth occurs in the closed limb.

Agar 2^/a<<5. —Groups a and /3 : The colonies appear white, or

grey-white, and are either flat and dry or raised and fatty. In

some races the flat, dull colonies become amoeboid and form a

raised, moist, glistening margin, and the centre of the colony may
become covered with watery globules. In other races the amoeboid

colony becomes wrinkled. Microscopically the deep colonies are

ragged, woolly, or fibrous, the surface flat colonies are marbled or

wrinkled, with a ver}^ irregular filamentous margin. The amoeboid
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processes are clouded and finely granular, with a clear central

canal. Group /3/3 : the colonies vary from dirty white to buff-

white, and have a fatty or dull appearance. When magnified,

the deep colonies are seen as irregular clumps ; the surface

colonies appear dark grey and marbled, with either a stippled or

a filamentous margin, and a smooth or a rough edge.

^'accharose{lO %)-7^6p^^^'?(iV %)-^^^^' P^^'^^- — The colonies of

the a and /3 types appear like raised drops of whey upon an

amoeboid base. When magnified, the deep colonies are lenticular

and clouded ; the surface colonies being clouded and hatched.

The amoeboid processes of the surface colonies have a hatched

centre, a finely granular intermediate portion, and a clear margin.

The colonies of the /3^ type are circular and yellowish, or dirty

white. The agar below the surface may swell into a dome-shaped

prominence bearing the colony. Subsurface colonies cause the

agar to swell locally and split.

Agar stroke.—Group a : The races form a translucent white

amoeboid growth spreading over the greater portion of the agar

surface. The growth becomes irregularly furrowed or indented,

and appears either dry or slightly moist. Sometimes the surface

is covered with minute drops of fluid, which gives the culture a

shagreen appearance. The upper margin of the stroke is fre-

quently raised and glistening. The central portions adhere so

firmly to the agar that it is impossible to remove portions with

the ordinary thin platinum needle. The condensed w^ater is

covered with a strong, white, wrinkled film. Group j3 : The

cultures are whiter than the a races, and show a greater diversity

of appearance. The growths are amoeboid, and either flat or

terraced, They may be dry or glistening. A white central

portion ma}^ have a narrow or broad raised translucent margin.

Some races differ from those of the a group only in having a fatty

consistence, so that portions of the culture can be easily removed

with the needle. Like the a group, the cultures form a strong,

white, wrinkled film on the condensed water. Group /3/3 : The

o-rowth is broad, raised, luxuriant, and varies in colour from

primrose through stone to buff. It is lobular and spreading, but
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never amoeboid. It appears either moist, glistening, or fatty,

and the consistency is soft like that of butter. The condensed

water generally has a flocculent yellowish sediment, but never

has a film.

Saccharose-peptone-agar stroke.—With all groups, there is

formed a broad convex ridge, undulating as if containing gela-

tinous lumps. The growth is translucent and indistinguishable

from the medium. The consistency is gelatinous.

Gelatine plate.—Group a : The colonies grow slowly; on the

third day they are white and punctiform. When magnified, the

deep colonies are seen to be round, moruloid or like woolly tufts,

with outstretching fibres interspersed with cellular clavate pro-

cesses. The surface colonies are rounded erose, with a granular

centre and clouded margin. On the fourth day the surface

colonies appear depressed and are seen, microscopically, to be

deepty pitted and wrinkled, and to have a rough margin. On
the sixth day the surface colonies consist of a dry, wrinkled film,

with a central white point. There is a slight softening of the

gelatine, and in crowded plates the medium becomes slimy.

Groups /3 and /3/3 : White circular crateriform liquefied areas con-

taining a white sediment are formed in two days. Microscopi-

cally the sediment consists of coarse granules, and the margin of

the colony (liquefied area) is eiliate. The deep colonies appear

circular and either opaque or coarsely granular, with a eiliate

edge.

Gelatine stab.—The stab is primarily filiform, with a slight

depressed'surface growth. In from four to six days, the needle

track is beset with coarse white arborescent outgrowths, and the

gelatine at the surface is slightly liquefied and consumed. The

liquefied medium is covered with a deeply wrinkled film. Groups

/3 and /3/3 : The growth is at first" white and filiform, but the

medium is sooner or later (1-2 days) liquefied, the top of the stab

becoming funicular ; finally the entire stab becomes saccate.

There is formed a thin surface-film.

Bouillon.—Groups a and /3: The medium becomes faintly turbid

and covered with a strong but easily detachable wrinkled white

41
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film. Group /3/3 : The bouillon becomes turbid and forms a white

sediment and a very slight surface-ring. Indol is formed by all

the groups, and nitrate may be slightly reduced to nitrite.

Milk.— AW groups coagulate and then slowly peptonise the

casein, but group a is much slower in its action. The reaction of

the supernatant liquid may be faintly acid (o), amphoteric (/3/3),

or alkaline (|3).

Peptone- saccharose fluid.—The white, milk-like appearance is

very characteristic.

Potato.—Group a : There is formed a reddish-white thin layer

upon a reddish ground. The thin layer becomes folded into small

delicate wrinkles. Sometimes in place of wrinkles drops of a

white water}^ fluid exude from spots scattered over the apparently

red surface of the potato. Group (i : The cultures are of various

shades of stone, yellow or yellowish-brown. They are raised and

undulating and soon (3-4 da3^s) become coarsely wrinkled. Group

^^ : The growths are similar to /3, but in addition the medium is

frequently darkened in the vicinity of the culture.

Temperature.—The organism grows at 15°, 22°, 30°, and most

quickly at 37°; above 37° the growth rapidly diminishes; with

the exception of the cultures in gelatine, which were made at 22°,

the descriptions of the growth characters applj^to cultures at 37°.

The Gum-forming Bacilli previously Described.

From the literature at my disposal upon this subject I have

found notes upon a number of sporeless bacteria capable of con-

verting saccharose into gummy substances when natural media,

such as slices of beet, were infected. As, however, the organism

separated by me is a spore-forming bacillus, mention of other

spore-bearing organisms which are known to form gum from

saccharose need only be made.

Fritz Glaser* separated an actively motile short rod-shaped

bacterium, Bact. gelatinosum hetoi, from beet juice that had

undergone a mucinous fermentation. It rapidly liquefies gelatine,

produces gas w^hen grown in beet juice at 40-45° C, and is not

* Fritz Glaser, Cent. f. -Bakt., 2te Abt., i. 879.
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killed when heated to 100° C. This fact would indicate the

presence of spores, but the author apparently never observed

spore formation. The organism also inverts saccharose, forming

a quantity of alcohol but no lactic acid. According to Lafar"*

the alcohol is amyl alcohol. From but a few tests, Glaser con-

sidered the gum to be probably identical with Scheibler's dextran

or beet gum.

Ritsertf separated from a slimy digitalis infusion an organism,

Bad. gummosuYYi, which formed gum in saccharose solutions con-

taining nutrient salts such as potassium acetate and ammonium
phosphate. Similar solutions of grape sugar or of milk sugar did

not produce gum after infection. In the saccharose cultures

nearly half of the sugar was converted into gum, which was esti-

mated by precipitation with alcohol and weighing. Besides the

gum, which he named gummose, an acid and a dextro-rotatory

body capable of reducing Fehling's solution were formed. The
organism was an anthrax-like rod which formed threads, chains

of rods, streptococcus, diplococcus or coccoid forms according to

the medium in which it was growing. It formed endogenous oval

spores and the rods were not stained when treated by the Gram
method. The growth on agar was lobular and glistening white;

after a few days it showed two zones—the inner wrinkled, raised,

dry and white; the outer glistening and bluish-white. In boui-

llon the rod was feebly motile. Alkaline gelatine was liquefied.

Happi also separated fcom digitalis infusion a bacillus, Bac.

gumynosus, capable of producing a gummy fermentation in

vegetable infusions. It appeared as a large thick rod with

rounded corners, measuring 0-6-2 : 5-7"5 fi. It was weakly motile;

flagella and spores were observed. The colonies on gelatine were

at first circular, then processes were sent out into the medium
which quickly liquefied. In stab culture the liquefaction of the

gelatine was funicular. On agar, the stroke became a moist

glistening and characteristically lobular (? amoeboid) growth. On

* Lafar, Technical Mycology,

t Ritsert, Cent. f. Bakt. Ite Abt., xi. 730, Ref.

Z Happ, Cent. f. Bakt., Ite Abt., xiy., 175, Ref.
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potato, coccoid involution forms were noted on the second day.

On this medium the growth is at first moist glistening, but after

some weeks it became a whitish folded skin adhering firmly to

the medium. The optimum temperature lay between 25° and 30°.

The presence of saccharose is absolutely necessary for the forma-

tion of gum; no other sugars induce the mucoid fermentation.

Saline substances are favourable to the fermentation, but these

are not absolutely essential, since in their absence sugar solutions

can form gum. Albuminoids are likewise not absolutely neces-

sary in the fermentation. The by-products are mannite, lactic

acid, butyric acid and carbonic acid. Only a small part of the

saccharose is converted to dextrose.

The Affinities of the Bacillus.

Fritz Glaser has not described his bacterium at all fully, and

he did not investigate his gum with any detail, but from the fact

that it forms (amyll) alcohol and no lactic acid it is evidently

different from that which I have investigated.

Both Ritsert's and Happ's organisms are like one another.

They were separated from the same kind of infusion, they show

a similar variability of form according to the medium; they pro-

duce acids and they invert saccharose. With regard to the

inversion, Ritsert has not described the product of inversion

otherwise than as a dextro-rotatory body capable of reducing

Fehling's solution, while Happ said that only a small part of the

saccharose was inverted. The byproducts in the fermentation of

Happ's bacillus are mannite, lactic acid, butyric acid and carbonic

acid. Ritsert did not identify his acid, and does not mention

mannite. I can find no mention of the nature of Happ's gum

beyond its being soluble in water, insoluble in alcohol and ether,

and having the composition (C^Hj o05)u. Ritsert's was optically

inactive.

Although one cannot identify these two organisms by their

enzymic activities, it is possible from their cultural characters

that they are varieties of one common type, and that is possibly

Bac. vulgatus, to which my organism is probably also related.
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There are, however, many points of difference between the

chemical products of my bacilhis and those of Ritsert and Happ.

Since it is the products which mark the importance of the organ-

ism, and since these are different to the products of bacteria

ah'eady described, I have thought it advisable to give the organism

the distinctive name of Bacillus levaniformans. At the same

time it must be borne in mind that it is probably a variety of

Bac, vulgatus which^ together with several other allies, constitute

the potato group of bacteria. The members of this group of

bacteria have many points in common; in fact there are so man}^

common characters that what are at present called species are

undoubtedly only races. To show this I shall enumerate shortly

the characters of these species as described by Lehmann and

Neumann, and it will be seen that Bac. levaniformans has affini-

ties wdth all the members of the group.

The Mesentericus Group of Bacilli.

Bacillus (mesentericus) vulgatus occurs as a thin rod, with

slightly rounded ends, measuring 0*8: 1-6-5 ju. It frequently

forms threads, and easily produces plump oval spores. The rods

are motile and are studded with flagella. The bacilli are stained

by Gram's method. On gelatine plates there are formed crateri-

form liquefied areas covered with a delicate whitish folded film.

In gelatine stab culture there is a crateriform liquefaction over a

filiform growth. On agar plate, there appear whitish, moist

glistening, raised, smooth or rough-edged colonies. When magni-

fied the centre of the colony appears homogeneous without mark-

ings, and the margin is often filamentous; the deep colonies are

homogeneous and frequently ciliate. The agar stroke is raised,

lobular, fatty and grey-white; after some time it becomes folded

and the condensed w^ater is covered with a strong film. Bouillon

is made turbid and forms a strong grey-white film; no indol is

formed. Milk is curdled and has a slim}'^ consistency ; the

reaction is strongly alkaline. The potato cultures are most

variable. The typical growth is raised and irregularly swollen

like the mesentery, whence its general name, Bac. mesentericus
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vulgatus. The colour is partly whitish-grey, partly yellowish or

yellow or even reddish-brown. The culture finally covers the

potato as a slimy mass.

Bacillus mesentericus (fuscus) differs from vulgatus chiefly in

colour and in not liquefying gelatine so quickl3^ The liquefied

gelatine in stab culture has a surface film. The stroke on agar

is yellow-brown. On potato the growth is raised, moist glisten-

ing, greyish-yellow and slimy, afterwards becoming a dull raised

network. Traces of indol are formed in bouillon.

Bacillus liodermos differs from vulgatus in forming on potato a

smooth glistening yellowish-white syrupy growth which is soluble

in water and precipitated from solution by alcohol.

Bacilhts mesentericus ruber is very similar to vulgatus. It

forms colonies of various shape on gelatine which is slowly

liquefied. The agar-stroke is translucent, grey-white, moist

glistening, and eventually becomes like a network. The growth

on potato is mesenter3^-like and of a rose-red colour which ulti-

mately becomes reddish-brown.

It is quite probable that the four members of the potato group

are all varieties of one typical bacterium, which we may assume

to be that most commonly occurring, viz., vulgatus. The others

differ but slightly from it. Examples of a similar variation are

not wanting among the bacteria. Among the yeasts the varieties

of Sacch. cerevisice appear to be limited only by the number of

breweries. Conn noted the occurrence in nature of a white

coccus, varieties of which did or did not liquefy gelatine.

Schierbeck* separated from one sample of milk races of lactic

bacteria which differed in their fermentative power, and moreover

the difference was apparently fixed so far as the race was con-

cerned.

But coming to the vulgatus group itself, there are instances

where one or other of the members have developed the power of

causing bread to become slimy. Uffelmannf ascribed the

Schierbeck, Cent. f. Bakt. Ite Abt., vii. 239, Eef.

t Uffelmann, Cent. f. Bakt. Ite Abt., viii.. 481.
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exciting cause of slimy rye-bread to Bac. vidgatus, after separat-

ing from the bread that organism and Bac. liodermos. Juckenack*

separated Bac. mesentericus in pure culture from a batch of ropy

rye-bread. Ecclesf found the slimj^ fermentation quite com-

monly in the bread of certain localities when it had been kept

warm for some time after baking. He traced the fermentation

to Bac. vulgatus and Bac. liode7"inos, the latter producing a greater

degree of sliminess than the former. We thus have cases of a

particular kind of fermentation—the alteration of the crumb of

bread into a gummy or ropy mass—induced by vnlgaius, mesen-

tericus and liodermos. This assumption of a common function

by these so-called species when considered with the fact that their

cultural characters are not very distinctive is enough to indicate

the probability of the species being really races of one bacillus.

Ritsert's Bac. giunmosits and Happ's Bact. gummosutn do not

apparently differ greatly from Bac. vulgatus, and may well be

races. Lehmann and Neumann consider that they are allied to

that bacillus.

With regard to the races which were separated in this research,

they appear to be allied not t© any particular member but to the

group as a whole. The race which was separated from cane juice

and which I have called the a type, appears, if the growth

on potato is an index, to be related to Bac. mesentericus ruber as

well as to Bac. vulgatus. The arborescent growth in gelatine

stab culture is peculiar to that race, and does not occur among
races which are identical in every other respect. The races of

the derived type are closely related to Bac. mesentericus so long-

as the cell protoplasm remains granular or spongy. Once the

protoplasm condenses, as it may do b}' repeated culti^ ation in

artificial media, the colour, the appearance aud the consistence of

the growth upon agar also change, and the race becomes related

to Bac. vulgatus, but still differs from it by reason of the spread-

ing, amceboid nature of the agar culture. The races when grown

* Juckenack, ihid. 2te Abt., vii., 109, Ref.

t Eccles, Jour. App. Microscopy, iv. (3), 1222, Abs,
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on .agar show practically every variation from a slight, almost

transparent, watery smear to the luxuriant, corrugated, amoeboid,

tough layer over most of the agar surface.

The Source of the Bacillus.

It must not be presumed that the organism is derived from the

gum of "gummy cane," i.e., plants affected with gummosis. It

can be affirmed without a shadow of doubt that it does not, for

the reason that the gum which is found in gummed canes is

absolutely different from the gum formed by the bacillus. At

one time I thought it just possible that a different medium might

produce a different gum, and grew the bacillus in plant infusions

{e.g., hay, turnip) with sugar, but the gum produced in such

infusions was found to be identical with that formed in the pep-

tone solution. We can, therefore, say that the bacillus produces

only one kind of gum, viz., levan, which is absolutely different

from cane gum.

The microbe has been separated from cane juice and from

refined sugars, and since it occurs in these two places—the

beginning and the end of the manufacturing process—it will

certainly be found in all positions in the factory and the refiner3^

It undoubtedly obtains access to the factory with the cane,"^

most probably on the outer surface of the plant. And having

once got into the manufactory, and being in congenial surround-

ings, it will thrive luxuriantly unless means are adopted to check

its growth. Experience has taught the manufacturer that the

best preventative for gumming is to push on the crystallisation

of the sugar as quickly and at as high a temperature as possible.

* The bacillus was obtained from the interior of a portion of gummy cane

from Fiji, but as the portion had been lying about the benches in the labora-

tory of the Colonial Sugar Kefining Co. before it came into my possession,

there is the possibility that the organism obtained access to the centre of the

cane during that time. I sought for the bacihus in five samples of gummy
cane from New South Wales, and found it in the tissues of one of the

samples.
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To this may be added the hackne3^ed suggestion of disinfecting

the premises and plant whenever possible.

If the manufacturer desired to produce gum, he would use

such a saccharine fluid as cane juice, and after clarification infect

it with the bacillus. Then he would keep the juice as near 37°

C. as possible, but not much over that temperature, and certainly

not over 44° C. The juice would also be well aerated by tossing

or spraying, and finally the fermentation would be allowed to go

on until the maximum amount of gum had been formed.

Repeated infection during the process, as by running the juice

into dirty vessels, etc., would greatly assist the production.

With this knowledge of how to best produce gum, it is eas}^ to

see how the formation can best be prevented.

To the intelligent manufacturer the knowledge of the cause is

enough to give the cue for its attempted elimination. Whether
this is possible, experience alone can show. Were it not for the

constant infection from without by the introduction of infected

material, the trouble might be overcome. Probably all the

manufacturer can hope for is a diminution of the gumming. The

microbe is exceedingly hard to kill. The vegetating forms must

be, to a certain extent, protected, during a part of their life at least,

by the gum capsules, and the spores can resist the action of

boiling water for at least five hours. But difficult as the task is,

it must be attempted so that the manifold changes which the

microbe induces may be minimised or prevented.

EXPLANATION OF PLATE.

The figures illustrate diagrammatically stages in the conversion of the

derived type of Bacilhis levani/ormans (right figures) to the normal type (left

figures). The medium, the number of the transfer or crop, and all colours

except white are noted. Shading indicates a dull appearance, absence of

shading shows that the culture had a glistening appearance when examined.

The two types were inoculated, incubated, and observed side by side. One-

half natural size.
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THE CHEMICAL PROPERTIES OF BACTERIAL

GUM LEV AN.

By Thos. Steel, F.L S., F.C.S.

The production of gum levari by the action on sucrose of a new

bacillus, B. levayiiformans, isolated from samples of cane juice

and of sugar which had been found to be undergoing inversion,

is described by Mr. R. Greig-Smith, M.Sc, in the preceding

paper. My examination into some of the properties of the gum
was made on material given to me by Mr. Smith, for an abundant

supply of which I am indebted to him.

The gum Avas puriHed from sugars by precipitation with alcohol

from solution in water. After drying at 100° C. it contained

0'125 per cent, of nitrogen, equivalent to 1*0 per cent, proteid.

The ash amounted to 1 -4 per cent.

Deducting these constituents, which may be regarded as

impurities, the preparation contained 97 '6 per cent, of gum. It

is on this figure that the products of inversion, etc., are calculated

below.

The solution of the gum in water is opalescent, less so, how-

ever, when concentrated than when moderately dilute.

When a hot, strong solution is allowed to stand in the cold, it

forms a mucilage resembling that produced by gum arabic, and

does not become at all gelatinous.

The gum is insoluble in spirit, by which it is precipitated from

aqueous solution.

It is not precipitated by subacetate of lead, nor by ammoniacal

silver nitrate, but forms a white precipitate with ammoniacal

lead acetate.
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Owing to the persistent opalescence of the solution, which is

not removed by any ordinary means of treatment such as

filtration with hydrate of alumina, cfec, it is not possible to deter-

mine the specific rotatory power of the gum except in dilute

solution. A solution containing 1 gram, of the crude gum in

100 c.c. water observed in a 100 mm. tube in a Polarimetre-

Laurent with monochromatic soda flame, gave a reading of

— 0-39° at 20° C, which is equivalent to a specific rotatory

power of about [a,]^' - 40° for the pure gum.

After oxidation at 60° C. with nitric acid of 1-24 sp. gr.^

oxalic acid was obtained, but neither mucic nor saccharic acids.

The yield of oxalic acid \'aried in different trials between 12-8

and 16-8 C, Ho O.j per cent, on the pure gum, the solution also

containing much reducing sugar. On treatment with dilute

hydrochloric or sulphuric acid at 60 to 70° C, the gum is readily

hydrolysed, the sole product being levulose, which is produced in

practically the theoretical quantity required by the formula :

—

0, H,o O, h H,0 = C, H,3 O,

In some respects this substance resembles Lippmann's levulan

(Ber. 14, 1509), a body found in the juice of beetroots and in the

residual molasses produced during the manufacture of sugar

therefrom. The most important points of resemblance are in

yielding levulose on hydrolysis, and in possessing a l?evorotatory

power.

From le%ulan it differs (a) in having a much lower rotatory

power, that for levulan being, according to Lippmann, [ajj^ - 221°,

while the present substance is only about [si]^ - 40°; (6) in giving

no blue precipitate with Fehling's copper solution; and (c) in the

concentrated hot solution not gelatinising on cooling.

In his original description of levulan [he. cit.), Lippmann stated

that it yielded mucic acid on oxidation with nitric acid, and this

statement has been copied into works of reference) Thorpe,

Dictionary of Applied Chemistry, ii., 280, 1891; Watts's Diction-

ary of Chemistr}', iii., 116, 1892; Allen's Commercial Organic

Analysis, i., 423, 1898). Subsequently Lippmann (Ber. 25, 3216,
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1892) corrected the above statement, he having found it to be

erroneous.

The facts of the [aj^ being - 40°, and the gum yielding only

levulose on hydrolysis at once suggested inulin, and I therefore

made a careful comparison of its behaviour with sundry reagents,

as against that of inulin, and, for purposes of comparison, the

closely allied body starch.

The results of this comparative examination are stated in

tabular form below.
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From a consideration of the foregoing it will be seen that gum
levan differs from iniilin in its properties about as much as the

latter does from starch. The most striking points of resemblance

between levan and inulin are the [aj^ and the production, on

hydrolysis, of levulose only.

The figures following show the effect of the growth of the

bacillus in a solution of sucrose of 10 per cent, strength.

After removal of the gum by precipitation with alcohol, and

concentration of the saccharine solution, the residual syrup

obtained was found to contain for each 100 parts of sucrose

originally present :

—

Sucrose ... ... ... ... ... 5*4

Dextrose ... ... ... ... 414

Levulose .. ... ... ... ... 20*6

It is thus seen that during its growth the bacillus has inverted

the sucrose, and then assimilated levulose. As sucrose, on

inversion, yields equal proportions of dextrose and levulose, the

difference between these two sugars in the residual syrup repre-

sents the levulose which has been used by the bacillus, and

amounts to 20*8 per 100 original sucrose. If there were as much

levulose present as dextrose, the sum of the two would be 82*8,

which is equivalent to 78 "7 of sucrose. This proportion, with the

5*4 still present, leaves 15*9 of sucrose not accounted for. A
little of this will be due to mechanical losses during manipulation,

and the remainder, which may be stated as at least 10 per cent.,

represents sucrose used up by the bacillus in addition to th©

missing 20*8 of levulose. These results were checked by the

examination of several different cultures, and in each case results

of a similar nature were obtained.

In a culture made in 20 per cent, solution of sucrose, the

growth of the bacillus was not nearly so abundant as in those

made in 10 per cent, solutions, and the transformation of sucrose

correspondingly less complete.

In the disease known as " gumming " in sugar cane, on cutting

the stalks across the fibro-vascular bundles are found to be
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packed with a viscid gum. This substance is quite distinct from

gum levan, and has properties differing considerably.

The above investigation was carried out in the laboratory of

the Colonial Sugar Refining Company, Limited, S3^dney, and I

am enabled to make use of the results by kind permission of Mr.

E. W. Knox, general manager, and Mr. T. U. Walton, B.Sc,

F.I.C., tfec, principal chemist.
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NOTES AND EXHIBITS.

Mr. D. G. Stead exhibited two deformed Malekiilan skulls from

the southern end of the island, one of them with a persistent

occipital suture; sections of wood showing the junction of host

{Casuarina or Eucalyptus) and Mistletoe {Loranthus); a strikingly-

marked Crab, Caiyilius maculatus, from Tanna, New Hebrides;

specimens of two species of Orthoptera common about Sydney;

the Megalops-stage of a Crab; and examples of the beautiful

macrurous Crustacean Nhynchocinetes typtis.

Mr. Hedley exhibited a specimen of the shell usually known
as Ranella leucostoma, Lamarck; and he explained that this well

known name must be abandoned under the following circum-

stances. It was published in August, 1822, by Lamarck in the

" Animaux sans Yertebres " (1st Ed., vii. pt. 1, p. 150). In the

second edition of this work (Vol. ix., p. 542), Deshayes cites an

illustration of this species by Perry. On consulting Perry's work,

"Conchology, or the Natural History of Shells" (1811), we find

Ranella leucostoma unmistakably figured on PL 14, fig. 2, and

described as from New Holland and Van Dieman's Land, under

the name of Biplex australasia. Perry's genus Biplex must,

however, yield to that of Gyrineum of Link (1807). Hence

Gyrineutn australasia, Perry, should be the name adopted for

the local species. On behalf of Mr. R. L. Cherry he exhibited

also specimens of Cortus ca,pita7ieus, L., collected on a beach

immediately north of the entrance to Lake Macquarie, and

Vexilla vexilhd/i, L., found three miles south of Lake Macquarie

Heads. Mr. Cherry is the first to bring to notice either of these

tropical forms in New South Wales.

Mr. Froggatt exhibited very fine samples of lac recently col-

lected by him near Bundaberg, Q. The lac is formed abundantly

on Melaleuca leucadendron b}^ an undetermined species of

Tachardia, specimens of which were also shown.
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Mr. R. T. Baker exhibited, on behalf of Mr. Hugh Dixson,

specimens of Vanilla [Vanilla jjlayiifolia, And.) grown by that

gentleman at his private residence at Summer Hill, near Sydney.

The pods appeared to have been quite successfully cured, as they

possess all the characteristics of the commercial article, and the

aroma and shining surface in no way seemed to differ from those

of the true Mexican Vanilla. One vine yielded about 50 pods.

Mr. R. Greig Smith showed cultures in various media of the

Bacillus described in his paper; also samples of the gum, levan.

Mr. North communicated the following Note. The bird named

Motacilla cyanea^ \yy Ellis, was met with during the stay of

Captain Cook's vessels, the " Resolution " and " Discovery," in

January, 1777, at Adventure Bay, Bruni Island, near the south-

east coast of Tasmania. At that time Bass Strait had not been

discovered, and the latter island was regarded as the southern

extremity of Australia, and is so figured by Ellis, who was

assistant-surgeon to both vessels, on the chart accompanying his

work, published in 1782. The name of Malurus cyaneus, Ellis,

will, therefore, have to stand for the Tasmanian species of Superb

Warbler, and that of Malurus superbus, Shaw, for the well known

species inhabiting south-eastern Australia. Mr. North also

pointed out that several species of Cuckoos were unusually

numerous this season in the neighbourhood of Sydney. During

the present month he had found four nests of the Rock Warbler,

Origma rubricata, three of which each contained an egg, and the

fourth a young Fan-tailed Cuckoo, Cacomantis flabelliformis,

Lath. He also found an egg of this Cuckoo in the nest of

Lambert's Superb Warbler, Malurus lamberti, Vig. and Horsf.,

and from another nest of the latter species obtained an egg of

the Rufous-tailed Bronze Cuckoo, Lamiirococcyx basalis, Horsf.

Previously the eggs of both these species of Cuckoo had not been

recorded from the nests of Lambert's Superb Warbler.

The President showed some drawings and actual specimens of

types of Eucalypts referred to in his paper.
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Rev. Walter W. Watts communicated the following

Notes on Some New South Wales Hepatics.

Having received a second list of determinations from Dr.

•Stephani, through the kindness of Dr. E. Levier, I desire to place

on record the following Hfpatics, most of which were collected on

the Richmond River. How many of them are new to New
South AVales I am unable to say.

^ Acroholbus unguiculatus, (Hook. f. et Tayl.) Mitt.

* Aa'olejeunea securifolia, (Nees) Steph.

* Aneura multijida^ Duni.

* Anthoceros Broiheri, Steph.

,, comiriunis, Steph.; Blue Mts. and Mosman's Bay.

* Dendroceros Muelleri, Steph.

^ FruUa7iia dip lota, Tayl.

*
,, Hampeana, Nees.

*
,, pentapleura, Tayl.

*
,, spinifera, Mitt.

^''

,,
squarrosida, Mitt.

Jamesoniella colorata, (Nees) Spruce; Blue Mts.

,, Sonderi (Gottsche) Spr.; Blue Mts. and Newcastle.

* Lejeunea [Eidejeunea) Jlava, Swz.

* „ „ JVietneri, Steph. ("with doubt "V

„ ,, subelobata, Pearson; Mosman's Falls,

near Sydney.

*
,, ,,

tumida, Mitt.

* Lepidozia GottscJteana, Lindenb.; also Blue Mts.

^
,, reversa, Pearson.

*
,, sexfida, Steph.

Lophocolea Bridelii, Nees; Emu Plains and Newcastle.

*
,,

heterophylloides, Nees.

* Madotheca Stangeri, Gottsche.

Those marked with an asterisk are Richmond River species.

42
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* Mastigohryum elegans, Colenso.

*
,,

Mitte^iii, Steph.; also Mosman's Falls.

„ Novce-Hollandice, Mitt.; Maitland.

* „ JVovca-Zelandice, Mitt.

* Mastigolejeunea phcea, (Gottsche) Spr.

* Flagiochila Queenslandica, Steph.

^ Solenostoma inundatu^n, (Mitt.) Steph.

Strepsilejeunea austrina, Spruce; Mosman's Bay.

* Zoopsis argentea, Hook. f. et Tayl.

In addition, I am glad to be able to state that the list contained

six new species, viz. :

—

* Frullania elongata, Steph.

*
,,

Ferdinandi Muelleri, Steph.

*
,,

Wattsiana, Steph.

Lcpidozia Wattsiana, Steph.; Blue Mts.

* Lophocolea Jiorihunda, Steph.

*
,,

Levieri, Steph.

Those marked with an asterisk are Richmond River species.
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WEDNESDAY, NOVEMBER 27th, 1901.

The last Ordinary Monthly Meeting of the Society for the

Session was held in the Linnean Hall, Ithaca Road, Elizabeth

Bay, on Wednesday evening, November 27th, 1901.

Professor J. T. Wilson, M.B., Ch.M., in the Chair.

Mr. Lawrence Birks, B.Sc, A.M.I.C.E., F.G.S., Sydney, was

elected an Ordinary Member of the Society.

A letter from Mrs. Ralph Tate, of Adelaide, thanking the

Members of the Society for their expression of sympathy on the

occasion of the death of Professor Tate, F.L.S., F.G.S., of the

Adelaide University, was read to the Meeting.

Also, a letter from the Tate Memorial Committee in Adelaide,

which has in contemplation the erection of a memorial tablet in

the Adelaide Museum, and the establishment of a gold medal

for University students in Geology.

DONATIONS.

Department of Agriculture, Brisbane—Queensland Agricul-

tural Journal. Vol. ix. Part 5 (November, 1901). From the

Hon. the Secretaryfor Agriculture. .

Australian Museum, Sydney—Pteport of the Trustees for the

Year 1900. From the Trustees.

Department of Mines and Agriculture, Sydney—Agricultural

Gazette of New South Wales. Vol. xii. Part 11 (November, 1901).

From the Hon. the Minister for Mines and Agriculture.
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One Separate from the Agricultural Gazette of N.S.W., 1901

(Miscellaneous Publications, Ko. 497). By W. W. Froggatt,

RL.S. From the Author.

Royal Society of New South Wales, Sydney—Abstract of Pro-

ceedings. November 6th, 1901. From the Society.

vSydney Observatory—Records. No. 158 (Current Papers, No.

5 ; November, 1900). From the Director.

The Surveyor, Sydney. Vol. xiv. No. 6 (November, 1901).

From the Editor.
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DESCRIPTIONS OF NEW AUSTRALIAN
LEPIDOPTERA.

By Oswald B. Lower, F.E.S., Lond., Slc.

ARCTIADiE.

Lithosinse.

Ctenosia, Hmpsn.

Proboscis fully developed; palpi porrect, not reaching beyond

frons ; antennae of ^ bipectinate, with short branches ending in

a bristle ; tibiae with moderate spurs ; abdomen clothed with

rough hair. Forewing narrowly elongate ; vein 2 from towards

end of cell, oblique; 3 and 4 on a long stalk; 6, 7, 8 and 10 stalked

;

9 absent; 10 from beyond 7; 11 free. Hindwings somewhat

broader than forewings ; 2 from towards end of cell ; 3 and 4

stalked ; 5 absent ; 6 and 7 stalked ; 8 from middle of cell.

The genus was founded on an African species, C. 2)sectriphora,

Distant. The present species is a very obscure-looking insect.

I am indebted to Sir Geo. Hampson, Bart., of the British

Museum, for the correct location of this and many other species

described in this paper.

Cten. infuscata, n.sp.

(J.
20-25 mm. Head, palpi, antennae, thorax and legs dull

greyish-ochreous. Abdomen fuscous, densely clothed with fine

greyish-ochreous hairs. Forewings elongate, termen bowed,

oblique ; dull greyish-ochreous ; costa narrowly fuscous on basal

half ; a moderate obscure and somewhat suffused fuscous fascia

from I of costa to f inner margin, anterior edge moderately

defined, posterior edge obscure and tending to be continued along

veins to termen: cilia greyish-ochreous. Hindwings with termen
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rounded ; light fuscous, becoming narrowly ochreous along inner

margin ; cilia as in forewings, but ochreous along inner margin.

Broken Hill, N.S.W. ; two specimens, in April.

Caprimima scripta, n.sp.

(J.
16 mm. Head, palpi, thorax and abdomen dull whitish.

Antennae and legs fuscous. Forewings elongate-ovate, costa

strongly arched, termen bowed, oblique; 10 and 11 separate;

dull white, markings fuscous ; a small spot at base of costa

;

a larger costal spot beyond, connected by a fine costal streak ; a

small spot below and between ; an irregular transverse series of

spots, from costa before middle to inner margin at 1, becoming

divided into two fine lines on lower half ; a similar fascia from

before apex to before anal angle, strongly curved outwards in

middle, and followed throughout by a fine parallel line ; a dot

on costa between the two fasciae, and a smaller one below ; a spot

on middle of termen: cilia dull whitish. Hindwings with termen

rounded ; light fuscous, paler on basal half ; cilia as in forewings.

Duaringa, Q.; one specimen, in November.

This species will come in Hampson's genus Caprimiyna, Section

ii., formerly classed as Chiriphe, Walk., by Meyrick and other

Australian writers.

NOCTUID^.

Argotinae.

Canthylidia mesolruca, n.sp.

O. 26 mm. Head, palpi, antennre, thorax and abdomen

greyish-ochreous
;

palpi white on basal §. Legs grey-whitish.

Forewings elongate-triangular, termen obliquely rounded, faintly

waved ; ochreous-fuscous ; a moderate silvery-white longitudinal

supra-median streak from \ from base to termen, attenuated

anteriorly ; a fine similarly coloured streak above posterior third

of previous streak ; a fine, somewhat bowed, streak below middle,

from base to termen above anal angle ; a fine silvery-white line

along inner margin : cilia fuscous. Hindwings with termen
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faintly waved ; whitish, thinly scaled, with a suffused fuscous

band along termen, more pronounced on upper half ; cilia white.

Broken Hill, N.S.W.; one specimen, in March.

Allied to cramboides, G'n., but separated from that species by

the greater number and position of the silvery-white lines.

C. ALEUROTA, n.sp.

g. 20 mm. Head, palpi and thorax greyish-white, palpi white

beneath. Antenn<\3 ochreous. Abdomen grey. Legs greyish,

coxae clothed with snow-white hairs. Forewings elongate-

triangular, termen faintly waved, obliquely rounded ; dull

whitish-grey; an obscure series of fuscOus dots from costa at f to

inner margin at about J, faintly curved outwards on upper third :

cilia greyish-fuscous. Hindwings with termen irregularly waved;

greyish, becoming broadly suffused with fuscous along termen,

especially on upper half ; cilia white, with a faint fuscous sub-

basal line.

Nearest moribunda, G'n., but much narrower-winged and more

whitish in colour, in this respect approaching ixdlida^ Butl.

C. ANEMODES, n.sp.

(J.
22 mm. Head, palpi, antennae and thorax ochreous-grey,

palpi whitish at base beneath. Abdomen and legs fuscous.

Forewings elongate-triangular, termen faintly waved, obliquely

rounded
\
pale ochreous, becoming slightly darker on middle of

inner margin : cilia pale ochreous-white, becoming more ochreous

at base. Hindwings with termen irregularly waved ; clear

white, thinly scaled ; cilia white, faintly ochreous-tinged at base.

Derby, W.A.; two specimens, in November.

Separable from all the above by the clear white hindwings.

AgROTIS (?) SPILONATA, n.Sp.

9- 35 mm. Head, palpi, antennae and thorax ochreous,

fuscous-tinged. Abdomen grey-whitish, finely irroratecl with

fuscous, especially beneath. Legs whitish, finely ii-rorated with

reddish-fuscous. Forewings elongate-triangular, termen waved,
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obliquely rounded ; browriish-ochreous ; veins more or less out-

lined with fuscous ; median third of wing fuscous, more pro-

nounced on upper half ; orbicular moderate, ovoid, white, faintly

centred with fuscous ; reniform large, well developed, white,

broadly centred with fuscous ; a fine fuscous waved line along

termen : cilia ochreous, with subbasal and terminal fuscous lines.

Hindwings with termen rounded, waved ; iridescent-white,

termen more or less faintly infuscated ; cilia white.

Blackwood, S.A.; one specimen, in March.

AgROTIS (?) AMAURODES, n.sp.

^. 36 mm. Head, palpi, antennas and thorax whitish, palpi

short, white beneath. Abdomen grey-whitish, finely irrorated

with fuscous. Legs fuscous. Forewings elongate-triangular,

termen faintly waved, somewhat bowed, oblique ; dull whitish-

fuscous, more or less irrorated with darker fuscous and a few

ferruginous scales ; 5 small black spots on costa between base and

reniform spot, from first proceeds a short waved fuscous double

line, only perceptible on upper half ; a similar line proceeding

from second and third spots and ending on inner margin at -^-, a

similar line from beyond J of costa to inner margin at |, followed

by a broad fuscous parallel shade, posterior edge irregularly

waved, and indented beneath costa; ground colour between shade

and termen bluish-white ; a fine waved line along termen
;

orbicular small, indistinct, roundish, whitish ; reniform small,

white, broadly edged on either side, except posterior edge, with

black : cilia greyish, with a fuscous median line. Hindwings

with termen rounded, hardly waved ; light fuscous, becoming

whitish on basal half, division suffused ; cilia white, with a

fuscous median line.

Toorak, Vic; two specimens, in March.

Agrotis mniodes, n.sp.

(J.
30 mm. Head and thorax greyish, thorax with a transverse

black anterior line. (Palpi broken). Antennse bipectinated to

apex, ochreous. Abdomen and legs grey-whitish, tibiae blackish,
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ringed with whitish. Forewings elongate-triangular, termen

faintly waved, hardly oblique, nearly straight
;
grey-whitish, very

faintly tinged with dull olive-greenish ; first line double, waved,

black, interspace ochreous-white ; second line similar, followed

by a black cartridge-shaped spot on fold
;

postmedian shade

moderate, irregularly waved, fuscous, becoming blackish beyond

reniform ; a subterminal row of cuneiforn black spots, edged

posteriorly by a waved whitish line ; orbicular moderate, whitish,

ovoid, edged on anterior and postei-ior edges with blackish

;

reniform large, whitish-fuscous, connected with orbicular by a

thick black shade ; a row of black lunate marks along termen :

cilia greyish, with fuscous subbasal and terminal lines. Hind-

wings with termen irregularly waved ; fuscous-whitish, becoming

darker along termen ; a row of lunate marks along termen ; cilia

w^iite.

Broken Hill, N.S.W.; one specimen, in November.

AgROTIS C?)
PATTR0GRA.MMA, n.Sp.

$. 32 mm. Head, palpi and thorax dark reddish-fuscous.

thickly irrorated with white. Antennae fuscous. Abdomen and

legs whitish-fuscous. Forewings elongate-triangular, termen

faintly waved, oblique, gently rounded ; dark reddish-fuscous,

thickly irrorated with fine white hair-scales ; veins more or less

outlined with black, especially towards termen and base : cilia

dark reddish-fuscous, with a darker median line. Hindwings with

termen irregularly waved, somewhat sinuate between veins 4 and

6 ; light fuscous, darker along termen, and becoming whitish

towards base ; cilia white.

Derby, W.A.; two specimens, in November.

Mamestrinae.

MaMESTRA DICTYOTA, n.sp.

g. 34 mm. Head, palpi and thorax dark fuscous, mixed with

v/hitish, patagia white. Antennae, legs and abdomen dark

ochreous-fuscous, tarsi obscurely ringed with whitish. Forewings.
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•elongate-triangular, termen faintly waved, gently rounded, oblique;

dark fuscous, mixed with blackish ; first line waved, double,

black, interspace white ; second line black, moderate, thickest on

fold, edged anteriorly by its own width of white, postmedian white,

divided into spots which are black-edged anteriorly; subterminal

white, waved, moderate, edged anteriorly by a series of cuneiform

interneural black spots ; a row of cuneiform black spots along

termen ; orbicular round, moderate, black, ringed with white
;

reniform moderate, white, with a transverse fuscous streak in

centre : cilia fuscous, with a blackish median line, base ochreous.

Hindwings with termen faintly waved ; dark fuscous, becoming

whitish towards base ; cilia white, with a fuscous median line.

Melbourne, Vic; one specimen, in December.

Leucania leucosta, n.sp.

(J.
30 mm. Head, palpi, thorax, antennae and legs pale reddish,

abdomen reddish-grey, anal tuft reddish. Forewings elongate-

triangular, termen nearly entire, gently rounded, oblique ; deep

reddish-ferruginous ; lines fuscous, hardly traceable ; a round

white spot at posterior extremity of cell ; a narrow well defined

white streak along costa throughout; a row of fine black dots along

termen: cilia deep reddish, becoming lighter at base. Hindwings

with termen irregularly waved ; white, veins towards termen

outlined with dull red ; a suffused coppery-fuscous narrow band

along upper f of termen, broadest at apex ; cilia pale reddish,

with a fine whitish basal line, becoming wholly white on lower

third.

Mackay, Q.; Parkside, S.A.; two specimens, in March.

Leucania eutherma, n.sp.

9. 25 mm. Head, palpi, antenn?e and thorax light ochreous-

fuscous. Abdomen and legs greyish-ochreous. Forewings

elongate-triangular, termen evenly waved; light ochreous-fuscous,

somewhat shining ; markings fuscous ; a few ill-defined spots

along costa ; a short streak along fold at base ; a transverse row

of small spots, from costa at
J
to inner margin at J ; a slightly
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outwards-curved row of similar spots from costa at J to inner

margin at |- ; a row of fine elongate black spots along termen :

cilia fuscous, with a light ochreous basal line. Hindwings with

termen irregularly waved ; fuscous, becoming whitish-fuscous on

basal third ; cilia whitish-ochreous, becoming fuscous on basal

half.

farkside, S.A.; three specimens, in October.

Caradrininae.

Eremociiuoa paradesma, n.sp.

(J9- 28-32 mm. Head, palpi, antenna? and thorax ochreou.s-

fuscous. Abdomen and legs ochreous-whitish. Forewings elon-

gate-triangular, termen entire, gently rounded, oblique ; ochreous-

fuscous ; subbasal line hardly traceable ; first and second lines

waved, fuscous, edged externally with whitish ; orbicular large,

roundish, whitish-ochreous, centred and edged with fuscous

;

reniform moderate, strongly excised on sides, edged with blackish,

space between spots darker; subterminal whitish, edged anteriorly

by a fuscous spot-like line of its own width ; an interrupted

blackish line along termen : cilia ochreous fuscous, faintly barred

with whitish. Hindwings with termen irregularly rounded

;

pale w^iitish-ochreous, with a dull fuscous band along termen, a

broad fuscous subterminal shade, and indications of a submedian

fuscous shade ; cilia whitish, sparsely mixed with fuscous.

Parkside, S.A,; three specimens, in October.

May possibly prove to be a variety of al^yhitias, Meyr., but I

think not.

Prometopus melodora, n.sp.

(J9. 30 mm. Head, palpi, antennae and thorax blackish, palpi

beneath whitish-grey. Abdomen and legs grey, tarsi blackish,

obscurely ringed with whitish. Forewings elongate-triangular,

termen faintly waved, obliquely rounded; blackish; subbasal line

not traceable, first and second lines waved, black, starting on

costa from small yellowish spots; subterminal formed by a series

of dull ochreous spots; veins beyond second line more or less
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outlined with black; orbicular verj^ small, round, dull ochreous;

reniform moderate, white, anteriorly edged with ferruginous, lower

lobe filled in with black; a row of black, ochreous-edged elongate

spots along termen : cilia ferruginous-fuscous, with a black sub-

basal line. Hindwings with termen irregularly rounded; whitish-

fuscous, becoming darker on terminal half; a transverse fuscous

discal spot; an interrupted fuscous line along termen; cilia white.

Broken Hill, N.S.W.; Parkside, 8. A.; common in October and

April.

Prometopus cornuta, n.sp.

^, 30 mm. Head, palpi and thorax ashy-grey-whitish, thorax

whiter anteriorly, palpi blackish on basal half of second joint.

Antennae blackish. Abdomen and legs grey, anterior legs infus-

cated, all tarsi blackish, obscurely ringed with whitish. Fore-

wings elongate-triangular, termen faintly waved, rounded, oblique;

dark fuscous, sprinkled with whitish, ochreous, and ferruginous;

subbasal lines black, waved, short; first and second lines black,

waved, anteriorly edged with whitish; subterminal black, edged

internally with whitish, and posteriorly by a broad dark fuscous

shade, somewhat indistinct on lower half, and containing a series

of black elongate points on its posterior edge, more distinct in

middle, veins beyond faintly outlined with fuscous; orbicular

small, round, ochreous, finely edged with blackish; reniform

moderate, somewhat quadrate, lower edge with an elongate pro-

jection, yellowish, suffusedly edged with fuscous: cilia ashy-grey-

fuscous, with a row of dark fuscous spots at base. Hindwings

with termen faintl}^ waved, iridescent-whitish, more or less

suffused with light fuscous, especially round termen and towards

apex; cilia white.

Parkside, S.A.; several specimens, in April.

Prometopus sarcomorpha, n.sp.

9. 26 mm. Head, palpi and thorax Heshy-pink, collar blackish,

palpi beneath whitish. Antennae fuscous. Abdomen and legs

greyish, finely sprinkled vvith fuscous, tarsi fuscous. Forewings
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elongate-triangular, termen very faintly waved ; fleshy-white,

becoming more reddish beyond subterminal; basal line moderately

thick, black; first and second lines fine, black, waved, first strongly

dentate, both starting from black spots on costa; subterminal

obscure, not traceable; orbicular ferruginous, small, roundish;

reniform somewhat crescentic, whitish, anterior half-filled in

with reddish-ferruginous; an interrupted black line along termen:

cilia fuscous, mixed with whitish. Hindwings with termen

faintly waved; fuscous, becoming lighter towards base ; a faint

fuscous discal dot; cilia whitish, with a faint fuscous subbasal

line.

Gisborne, Vic; Broken Hill, N.S.W.; two specimens, in April.

Allied to miltoneu^ra, Lower, differing chiefly in the absence of

subterminal black spots and darker hindwings.

Prometopus cyanoloma.

9. 32 mm. Head, palpi and thorax ochreous, palpi whitish

beneath, blackish on sides at base. Antennae, abdomen and legs

greyish-ochreous, tarsi fuscous. Forewings elongate-triangular,

termen very faintly waved, obliquely rounded; pale clear ochreous;

basal, first and second lines not traceable, only indicated by a few

scattered black spots; orbicular minute, whitish; reniform round-

ish, suffused, whitish, almost entirely concealed by a large well

marked blackish shade; a small black spot, edged with whitish,

just above; subterminal preceded by a row of short black neural

streaks, most prominent on middle ; space between this and

termen clear bluish-white; a row of small black dots along termen:

cilia ochreous. Hindwings with termen faintly waved; whitish-

fuscous, becoming broadly light fuscous along termen; cilia white,

with a greyish subbasal line.

Melbourne, Vic; one specimen, in April.

Prometopus petrodora, n.sp.

^. 36 mm. Head, palpi and thorax whitish, sprinkled with

grey. Antennae fuscous. Abdomen and legs greyish, tarsi fus-

cous. Forewings elongate-triangular, termen very faintly waved.
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obliquely rounded; whitish, more or less irrorated throughout

with light greyish-fuscous ; basal and second lines black,

waved, faintly indicated; first line black, waved, preceded by

three blackish spots; subterminal light fuscous, preceded by a

transverse row of elongate black marks on veins; orbicular not

discernible; reniform small, white, anteriorly edged with fuscous

and with a fuscous suffusion beneath; a row of blackish spots

along termen : cilia whitish. Hindwings iridescent-whitish,

becoming fuscous around termen and apex; cilia iridescent-white.

Parkside, S.A.; three specimens, in April.

Prometopus endesma, n.sp.

(J.
32 ram. Head, palpi, antennae and thorax light ochreous-

fuscous, collar narrowly dark fuscous in front, rather broadly

whitish behind, palpi fuscous on sides at base, antennal pectina-

tions Ih Abdomen greyish. Legs fuscous-greyish. Forewings

elongate-triangular, termen very faintly waved, obliquely rounded;

light brownish-ochreous, more or less mixed with fuscous, except

terminal area which is clear ochreous-brown throughout; basal

and first lines little indicated; second line dentate, black; sub-

terminal dark fuscous, edged anteriorly by a row of black elongate

spots; orbicular round, yellowish, edged with black; reniform

very large, white, somewhat crescentic posteriorly, containing a

fuscous line in centre which becomes somewhat broad below; a

black streak along fold near base; an interrupted fine fuscous

line along termen : cilia ochreous-fuscous. Hindwings with

termen very faintly waved; iridescent-white; an elongate-crescentic

fuscous discal spot; an obscure submedian series of fuscous dots;

cilia whitish, with some fuscous spots at extremities of veins.

Parkside, S.A.; two specimens, in April.

Caradrina microspila, n.sp.

(J.
26 mm. Head, palpi and thorax dark fuscous, palpi greyish

internally. Antennae, abdomen and legs fuscous-greyish, tarsi

fuscous, obscurely ringed with whitish. Forewings elongate-

triangular, termen hardly waved, obliquely rounded; dark fuscous;
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lines black, waved, starting from light ochreous costal spots;

basal followed by a faint ochreous line; first and second well

marked ; subterminal with moderate projection above inner

margin, followed throughout by a broad blackish shade, with

some elongate spots in middle; a black streak along fold; orbicular

minute, white, blackish-edged; reniform small, white, divided in

middle by a fine fuscous streak : cilia dark fuscous, lighter along

base. Hindwings with termen faintly waved ; light fuscous,

becoming gradually darker towards termen and apex; a faint

fuscous discal spot; cilia whitish, with a fuscous subbasal line.

Parkside, S.A.; three specimens, in April.

Caradrina mickodes, n.sp.

9. 22 mm. Head, palpi, antennse and thorax dark fuscous.

Abdomen ochreous. Legs fuscous-whitish, tarsi blackish ringed

with white. Forewings elongate-triangular, termen hardly waved;

dark fuscous; lines black, moderately developed, basal first and

median waved, starting from black spot on costa, first preceded

by a light fuscous parallel line, median thicker, second followed

by an ochreous-fnscous parallel shade; subterminal indistinct;

orbicular somewhat ovoid, reddish; reniform moderate, white,

edged above and below with blackish, groundcolour above some-

what lighter : cilia fuscous. Hindwings with termen faintl}'

waved; fuscous-whitish, becoming paler on basal half; cilia whitish,

with a fuscous subbasal line.

Broken Hill, N.S.W.; several specimens, in May.

Caradrina etoniana, n.sp.

(J. 40 mm. Head black. Face and palpi whitish, joalpi blackish

on sides. Thorax black, collar broadly grey-whitish. Abdomen
greyish-fuscous. Antennae fuscous, ciliated. Legs fuscous,

anterior and middle coxae black, all tarsi fuscous, ringed with

whitish. Forewings elongate-trianL^'ular, termen faintly waved,

obliquely rounded; dark fuscous, strongly suffused with blackish;

costal edge spotted with 3^ellowish; subbasal indistinct; first and

43
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second lines black, dentate, first with long projection outwards

on fold, edged throughout anteriorly with dull whitish; second

regularly dentate throughout; subterminal dentate, anteriorly

edged with a broad black shade, with black lines along veins on

upper half; orbicular minute, yellow^ish, dot-like; reniform very

large, orange-reddish, lower third filled in with black; terminal

area of wing broadly dark brown; a row of dull ochreous spots at

extremities of veins : cilia blackish. Hindwings iridescent-

white; a few fuscous streaks on veins towards termen; a blackish

apical patch; cilia iridescent-white, becoming fuscous round apical

patch.

Parkside, S.A.; one specimen, in March.

Caradrina paragypsa, n.sp.

Q. 34 mm. Head, palpi and thorax fuscous, collar whitish,

anterior half fuscous, thorax with a broad longitudinal whitish

median patch. Abdomen and antennae greyish. Legs fuscous-

grey, tarsi fuscous, obscurely banded with ochreous. Forewings

elongate-triangular, termen broadly waved, obliquely rounded;

dark fuscous; all lines lost in general groundcolour; a very broad

white subcostal streak, from base to f,
becoming mixed with

groundcolour on posterior extremity, a similar narrower streak

above fold, from base to lower edge of reniform, edged below on

anterior half with black; a short whitish streak at base, just

above inner margin; terminal area of w4ng brownish; orbicular

small, round, white; reniform moderate, white, with a fine fuscous

transverse line through middle; a fine blackish line along termen:

ciUa dark fuscous. Hindwings with termen hardly waved

;

iridescent-whitish, strongly infuscated on terminal half; discal

spot and submedian dots fuscous, moderately developed; cilia

iridescent-white.

Parkside, S.A.; three specimens, in June.

Caradrina chrysospila, n.sp.

2- 28 mm. Head and thorax dark fuscous, collar whitish,

broadly fuscous on anterior half, thorax lighter in middle. Palpi
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grey, fuscous on sides at base. Abdomen fuscous. Legs whitish,

tarsi fuscous, banded above with ochreous. Forewings elongate-

triangular, termen faintly wa^ ed, obliquely rounded; dark fuscous,

more or less irrorated with dull whitish, especially on basal two-

thirds; all lines obsolete; an elongate thick black streak along

fold to J,
orbicular and reniform placed on a black shade; orbicular

small, round, ochreous; reniform ochreous, well developed; terminal

area of wing light brownish-ochreous, edged anteriorly by blackish

shade of groundcolour; an interrupted blackish line along termen:

cilia fuscous. Hindwings with terjnen faintly waved; fuscous,

lighter towards base; discal spot fuscous; cilia whitish with a

fuscous subbasal line.

Parkside, S.A.; two specimens, in April.

Caradrina oxygona, n.sp.

(J.
30 mm. Head and thorax fuscous, collar whitish, anteriorly

broadly fuscous. Antennae and palpi greyish, palpi blackish on

sides towards base. Abdomen fuscous. Legs whitish, tarsi

fuscous, banded above with ochreous. Forewings elongate-

triangular, termen very faintly waved, obliquely rounded; slaty-

grey, mixed with fuscous; subbasal black, thick, waved; first line

thick, black, angulated above and below middle, edged anteriorly

throughout with dull whitish; median indistinct, joining second

on inner margin; second evenly waved throughout, black; sub-

terminal blackish, edged anteriorly with elongate black marks on

veins; terminal area of wing broadly dull bluish-white; orbicular

small, ochreous, finely edged with black; reniform large, whitish,

ochreous-tinged anteriorly, and edged suffusedly w^ith blackish,

rather broadly anteriorly: cilia fuscous, with an ochreous basal

line. Hindwings with termen faintly waved ; light fuscous,

becoming whitish towards base; cilia white, with a fuscous sub-

basal line.

Blackwood, S.A.; one specimen, in April.

Caradrina maculatra, n.sp.

9. 30 mm. Head and palpi fuscous-whitish, palpi black on

sides on basal half. Thorax and antennte grey. Abdomen light
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fuscous. Legs grey, tarsi fuscous, banded with ochreous above.

Forewdngs elongate-triangular; termen almost entire, obliquely

rounded; greyish, lines fuscous; subbasal first and second waved;

first indented below middle; second curved outwards on upper §;

median obsolete; orbicular obsolete; reniform obscure, fuscous; a

well marked quadrate black spot touching middle of subterminal

line anteriorly; subterminal faintly indicated; an obscure row of

blackish dots along termen: cilia ochreous-fuscous, lighter at base.

Hindwings and cilia dull whitish.

Brisbane and Mackay, Q.; three specimens, in December and

March.

Caradrina monochroa, n.sp.

9. 32 mm. Head, thorax and abdomen brownish-ochreous.

Palpi greyish-fuscous. Legs whitish, tarsi fuscous. Forewings

elongate-triangular, termen almost entire, obliquel}^ rounded

;

brownish-ochreous; lines faint, blackish; subbasal and first hardly

traceable: second evenly dentate throughout, gently curved out-

wards; subterminal fine, orbicular and reniform spots obsolete:

cilia brownish-ochreous. Hindwings with termen faintly waved;

fuscous, becoming darker on terminal half; cilia whitish, with a

fuscous subbasal line.

Parkside, S.A.; five specimens, in April.
^

Caradrina porphyrescens, n.sp.

9. 38 mm. Head, palj)i and thorax dull reddish, faintl}^

purplish-tinged. Antennse and abdomen greyish-fuscous. Legs

greyish, anterior and middle cox^ reddish-tinged, tarsi fuscous,

banded above with ochreous. Forewings elongate-triangular,

termen almost entire, obliquely rounded ; dull reddish, with

purplish reflections; lines faint, fuscous; subbasal obsolete; first

and median waved, only traceable on lower half; second line

faintly waved throughout, nearly straight; subterminal edged

anteriorly by a moderate fuscous shade throughout; terminal

area of wing lighter than groundcolour: cilia fuscous. Hindwings

with termen faintly waved; fuscous, somewhat shining, becoming
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lighter on basal half; a fuscous discal spot; cilia whitish, with a

fuscous subbasal line, more distinct on upper half.

Melbourne, Vic; two specimens, in November.

Caradrina atrisquamata, n.sp.

9. 28 mm. Head, palpi, antennae and thorax fuscous, palpi

greyish beneath, blackish on sides towards base. Abdomen
greyish. Legs grey-whitish, tarsi fuscous, more or less banded

above with ochreous. Forewings elongate-triangular, termen

nearly entire, obliquely rounded; dark fuscous; lines blackish,

moderately defined; first evenly waved, nearly straight; median

and second waved, curved outwards on upper half; jDarallel; sub-

terminal obscure, nearly straight; orbicular and reniform obscure,

little developed, whitish; some blackish scales along termen: cilia

fuscous. Hindwings light fuscous, becoming lighter on basal

half; cilia whitish, with a fuscous subbasal line.

Melbourne, Vic; two specimens, in April.

Caradrina euchroa, n.sp.

(^. 26 mm. Head, thorax and antennas light ochreous-whitish,

collar narrowly fuscous anteriorly. Palpi fuscous. Abdomen
and legs grey-whitish, anterior tibiae banded with fuscous, all

tarsi fuscous, banded above with ochreous. Forewings elongate-

triangular, termen nearly entire, obliquely rounded; light ochreous,

mixed with light fuscous and whitish ; subbasal, median and

second lines obsolete; first line blackish, twice angulated; sub-

terminal blackish, anteriorly edged by a broad blackish shade,

more pronounced on upper half; costa spotted with blackish and

alternate spots of groundcolour; a fine black line along fold, from

base to J; orbicular hardly noticeable, light ochreous; reniform

moderate, white, anteriorly preceded by a line of groundcolour,

only separated by a curved black line; cellular space between

orbicular and reniform black ; an obscure fuscous line along

termen: cilia ochreous, tinged with fuscous. Hindwings with

termen almost entire; pale ochreous-whitish, somewhat infuscated

along termen; an obscure fuscous discal dot; submedian and
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subterminal lines faintly indicated, fuscous; a fuscous line along

termen; cilia whitish.

Parkside, S.A.; one specimen, in April.

Caradrina adelphodes, n.sp.

(J.
28 mm. Head, antenna and thorax light ochreous-

fuscous, thorax darker anteriorly. Palpi greyish, blackish

beneath on basal |. Abdomen and legs light greyish, finely

sprinkled with fuscous, tarsi fuscous, faintly banded with ochreous

above. Forewings elongate-triangular, termen entire, obliquely

rounded ; light ochreous-fuscous ; all lines blackish, obscurely

indicated, first with moderate projection along fold, second evenly

waved throughout, gently curved inwards below middle; sub-

terminal very similar; orbicular small, round, white; reniform

rather small, somewhat flattened; cellular space blackish; an

obscure interrupted fuscous line along termen: cilia ochreous-

fuscous, with a fuscous median line. Hindwings and cilia clear

iridescent-whitish.

Broken Hill, IST.S.W.; two specimens, in April.

Allied to the preceding, but easily separated by the clear

whitish hindwings.

Caradrina crypsicharis, n.sp.

^. 32 mm. Head, antennoe and thorax ochreous-grey, thorax

infuscated anteriorly and with two fuscous longitudinal lines,

collar fuscous anteriorly. Palpi greyish, blackish on basal J.

Abdomen and legs greyish-fuscous, tarsi fuscous, anterior pair

banded above with ochreous. Forewings elongate-triangular,

termen very faintly waved ; light ochreous, sufFusedly irrorated

with fuscous on median third ; all lines, except subterminal,

obsolete ; subterminal blackish, waved, edged anteriorly with a

moderate blackish shade ; some black dots along costa ; veins

towards middle of subterminal outlined with blackish ; orbicular

small, roundish, ochreous, finely edged with black ; reniform

somewhat quadrate, edged anteriorly by a streak of lighter

groundcolour, separated from spot by a fine black line ; cellular
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space dark fuscous ; a row of black dots along termen : cilia

ochreous-grey. Hindwings whitish, irrorated with light fuscous

along termen and apex ; discal dot and submedian fuscous,

faintly indicated ; cilia whitish.

Var. senta.

Forewings unicolorous, ochreous, all lines except subterminal,

which is faintly indicated, obsolete ; orbicular, reniform and

terminal dots absent. Hindwings and cilia faintly ochreous-

tinged.

Parkside, S.A. ; five specimens, including two of the var, in

April.

Caradrina paratorna, n.sp.

(J.
34 mm. Head, face, palpi and thorax chalky-whitish, palpi

fuscous on sides at base. Antennae ochreous-whitish. Abdomen
greyish. Legs white, tarsi fuscous, banded above with ochreous.

Forewings elongate-triangular, termen faintly waved, obliquely

rounded ; dull whitish-grey ; subbasal, first and median lines

obsolete ; second gently waved throughout, fuscous, nearly

straight ; subterminal fuscous, with black points on veins, space

between second and subterminal fuscous; a row of fine black dots

along termen ; orbicular and reniform hardly perceptible,

ochreous : cilia dark fuscous, terminal half greyish-fuscous.

Hindwings light fuscous, becoming whitish-fuscous on basal half;

cilia white, fuscous-tinged around apex.

Parkside, S.A.; two specimens, in April.

ACRAPEX EXSANGUIS, n.sp.

$. 20 mm. Head whitish. Palpi and thorax pale flesh-colour.

(Abdomen broken). Antennae ochreous. Legs whitish. Fore-

wings elongate-triangular, termen . nearly straight, oblique
;

fleshy-ochreous ; all veins faintly outlined in white : cilia white,

with a fuscous subbasal line. Hindwings with termen rounded,

faintly sinuate above middle ; clear white ; cilia white, with faint

fuscous subbasal line.

Mackay, Q.; one specimen, in November.
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Noctuinse.

POLYDESMA IGNEIPICTA, n.sp.

^. 36 mm. Head, palpi, thorax and abdomen dark fuscous,

mixed with reddish. Legs grej'ish, tarsi fuscous, banded above

withochreous. Antennse fuscous. Forewings elongate-triangular,

termen strongly waved, obliquely rounded ; dark fuscous, strongly

mixed with reddish-cupreous ; costa spotted alternately with

blackish and reddish-cupreous j lines moderately thick, black
;

subbasal and second waved, edged posteriorly with reddish-

cupreous ; first similar, edged anteriorly with reddish-cupreous

;

subterminal evenly waved, nearly straight, edged posteriorly by

a tine reddish line; orbicular and reniform. reddish, finely edged

with blackish ; a fine black lunulate line along termen : cilia

reddish-fuscous. Hindwings with termen waved, colour and

markings as in forewings, but subbasal, first and median lines

not indicated ; cilia as in forewings.

Broken Hill, N.S.W.; Derby, W.A.; four specimens, in April.

Near -niarmarinojia, Me3'r.

CORRHA PANDESMA, n.sp.

^. 36 mm. Head, palpi, thorax, antennse, legs and abdomen

dark fuscous, tarsi banded with ochreous. Forewings elongate-

triangular, termen crenulate, very oblique, gently rounded ; dark

greyish-fuscous ; basal area blackish, limited by first line which

is moderately waved, with projections above middle and on fold
;

median line fuscous, only traceable on upper third ; second line

evenly waved throughout, followed by a broad blackish parallel

shade ; a submarginal row of black dots ; a strongly waved

blackish line along termen : cilia greyish-fuscous, with a waved

fuscous subbasal line. Hindwings with termen crenulate, colour

along termen, posterior shade, submarginal dots, terminal line and

cilia as in forewings ; basal f of wing dull ochreous-fuscous,

second line faintly indicated.

Blackwood, S. A.; one specimen, in April.
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Phorocopis kuxantha, n.sp.

Q. 34 mm. Head, paljji, antennae and thorax cinereous-fuscous.

Abdomen dull ochreous. Legs whitish-ochreous, anterior pair

fuscous. Forewings elongate-triangular, termen finely waved,

oblique, hardly rounded ; ashy-grey-whitish, crossed by numerous

faint fuscous transverse lines ; lines black, narrow, slightly waved ;

subbasal reaching fold, first nearly straight, median meeting

second in middle, second with a rounded projection in middle,

thence strongly inwards to meet median, and ending on inner

margin about middle ; subterminal faintly edged with whitish
;

a fine waved black line along termen : cilia fuscous. Hindwings

with termen gently waved
;
yellow ; a broad blackish band along

termen ; cilia yellow. Underside of forewings yellowish, with a

broad fuscous band along termen.

Brisbane, Q. ; one specimen, in December : Broken Hill, T^.S.W.

,

in January.

Prorocopis hypoxantha, n.sp.

^. 36 mm. Head, palpi, antennae and thorax light greyish-

fuscous, collar somewhat ferruginous in front, narrowly black

behind. Abdomen greyish-ochreous. Legs greyish, tarsi fuscous,

banded obscurely with ochreous. Forewings elongate-triangular,

termen gently waved, gently rounded, oblique ; light gre3dsh-

fuscous ; lines fine, black, subbasal dentate, first nearly straight

on upper third, angulated outwards below middle, and with a

short acute projection just above inner margin ; median faint,

fuscous, waved, nearly straight ; second nearly straight to below

middle, thence strongly curved up to touch lower edge of reniform,

thence returning to inner margin at J, twice sharply angulated

above inner margin ; subterminal waved, whitish, posteriorly

edged with light fuscous ; a fine, black crenulate line along

termen ; orbicular obsolete ; reniform very large, bilobed, fuscous,

finely edged with black : cilia light fuscous. Hindwings with

termen waved ; light ochreous ; a fuscous discal dot ; a Ijroad

blackish band along termen, narrowed towards anal angle.

Duaringa, Q ; one specimen, in December.
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Erastrianae.

Tarache clerana, n.sp.

9. 20 mm. Head, palpi and thorax ochreous-white, thorax

fuscous-tinged in middle. Antennae fuscous. Abdomen ochreous.

Legs ochreous-white. Forewings elongate-triangular, termen

entire, obliquely rounded ; ochreous-white ; first, median and
second lines obsolete, only indicated by small fuscous quadrate

spots on costa ; basal line broken into three fuscous dots ; a broad

fuscous subterrainal shade (including subterminal line), anterior

edge from costa before apex, thence continued very obliquely to

middle of inner margin, with two rounded projections, one in

middle and one below ; the latter containing some black spots
;

posterior edge irregular, from apex along termen to anal angle,

lower half containing 3 waved lines of groundcolour ; an irregular

row of black dots along termen, separated from preceding shade

by a streak of groundcolour : cilia ochreous-white, with apical,

median and small bars of fuscous. Hindwings with termen

rounded
;
yellow ; a faint fuscous discal dot ; a broad fuscous

band along termen, upper edge suffused ; cilia ochreous, at l)ase

fuscous.

Derby, W.A.; two specimens, in November.

Tarache hieroglyphica, n.sp.

9. 16 mm. Head, palpi and thorax ochreous-white, thorax

strongly mixed with fuscous. Abdomen ochreous. Legs whitish

ochreous. Antennae fuscous. Forewings elongate-triangular,

termen entire, obliquely rounded : ochreous-white ; basal line

thick, fuscous, waved ; first line thick, irregularly waved, con-

nected with by thick streaks along costa and fold ; a fuscous spot

just below posterior extremity of costal streak ; terminal § of

wing dark reddish-fuscous, containing a very oblique subterminal

series of black spots and a waved streak of groundcolour above

anal angle ; a narrow oblique fuscous costal streak at | of costa,

connected with anterior edge of fuscous terminal area of wing^

and a roundish spot just below, also touching fuscous area ; some
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black dots along ternien : cilia fuscous, mixed with ochreous.

Hindwings with termen rounded ; ochreous ; discal dot fuscous

;

a broad fuscous band along termen, upper edge suffused ; cilia

ochreous, base fuscous.

Broken Hill, N.S.W.; two specimens, in October.

Entelianae.

Entelia moneida, n.sp.

5, 25 mm. Head, palpi, antennae, thorax and abdomen dark

fuscous, palpi greyish internally. Legs dark fuscous, tarsi banded

with ochreous. Forewings elongate-triangular, termen evenly

waved, obliquely rounded; dark fuscous, mixed with deep ferru-

ginous; first and median lines very thick, black, especially median,,

nearly straight; second double, blackish, dotted somewhat with

ochreous throughout, curved outwards abo\'e middle, subterminal

sharply dentate throughout, black on upper |, thence indistinctlj-

fuscous ; orbicular indistinct, blackish ; reniform dull whitish,,

centred with fuscous; a row of minute white dots along termen:

cilia dark fuscous. Hindwings with termen evenly w^aved; dark

fuscous becoming whitish on basal third; terminal dots as in

forewings; cilia ferruginous-fuscous.

Cooktown, Q.; two specimens, in October.

PYRALID^.

Gallerianae.

Melissoblaptes barypteea, n.sp.

9- 20 mm. Head, palpi and thorax whitish, thorax fuscous im

middle. Antennae, abdomen and legs greyish. Forewings elon-

gate, moderate, costa hardly arched^ termen obliquely rounded;,

fuscous, suffused with fleshy-white; a broad oblique median trans-

verse fascia, darkest on edges, anterior edge finely dentate from.

J costa to before middle of inner margin, posterior edge sharply

dentate, median third curved outwards, from costa at ^ to inner

cilia fuscous-whitish. Hindwings with termen.
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rounded; greyish-fuscous, becoming broadly fuscous along termen

and with a fuscous submedian line; cilia fuscous-grey.

Parkside, S.A.; one specimen, in March.

Crambinae.

Crambus dianipha, n.sp.

(J.
14 mm. Head, palpi, antennje, thorax and legs fuscous-

whitish. Abdomen grey-whitish. Forewings elongate, moderate,

costa nearly straight, very oblique, hardly rounded; light fuscous,

darkest on costa on apical third; a very broad white longitudinal

streak from costa at base to apex, gradually dilated from base to

beyond middle, thence somewhat constricted and gradually

narrowed to extremity ; streak edged below throughout with

darker groundcolour; a fine oblique whitish streak before and

parallel to termen; an indistinct suffused series of minute fuscous

dots along termen: cilia whitish, with a fine fuscous subterminal

line. Hind wings whitish-fuscous; cilia white.

Derby, W.A.; one specimen, in November.

Sedenia achroa, n.sp.

(J.
22 mm. Head, palpi, antennae, thorax and legs dark

ochreoas-fuscous, posterior legs greyish. Abdomen greyish.

Forewings elongate-triangular, termen gently rounded, oblique;

greyish-fuscous, strongly mixed with ochreous-fuscons; a moder-

ately thick obscure line from J of costa to -\ of inner margin; a

line of similar thickness from costa at f to below middle of wing,

thence strongly curved inwards, and ending at | of inner margin;

an obsure fuscous subterminal line : cilia fuscous, darkest at base.

Hindwings with termen rounded; light grey, somewhat fuscous-

tinged along margins; a suffused fuscous line from 1 of costa

towards inner margin; a similar line from | of costa nearly to

anal angle, thence continued shortly above termen; cilia greyish,

with a fuscons subbasal line.

Closely allied to xeroscopa, Lower, but differs by the darker

"Colour, straight costa and lines on hindwings, which in that
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species do not reach so far across the wing. This may be a

geographical form only, but it seems distinct enough.

SURATTHA BATHROTRICHA, n.sp.

9. 26 mm. Head, palpi, antennae and thorax whitish, palpi

fuscous above, strongly haired below, patagia ochreous. Abdo-

men ochreous-fuscous. Legs fuscous, posterior pair whitish.

Forewings very elongate, costa gently arched, termen hardly

rounded, strongly oblique; broadly ochreous throughout costal

space; lower two-thirds of wing pale whitish-fuscous; all veins

neatly outlined with fuscous; a w-ell defined dark fuscous longi-

tudinal streak from base to apex, extremities attenuated, edged

below on median third with clearer whitish; a row of blackish

dots along termen : cilia whitish. Hind wings with termen

rounded; whitish-fuscous; cilia w^hitish, with a fuscous subbasal

line.

Broken Hill, N.S.W.; two specimens, in October.

Mr. Meyrick has pointed out (Trans. Ent. Soc. Lond. 1897,

iv., p. 380) that the genus Surattha, Walk., as defined by Sir Geo.

Hampson {I.e., 1895, p. 965), is not tenable; as vein 5 of hind-

wings is sometimes present. It is present in one specimen before

me; and absent, that is, coincident with 4, in another specimen,

so that probably this species is more correctly referable to the

genus Talis, Guen.

Talis macrogona, n.sp.

^. 20 mm. Head, palpi, antennae and thorax ochreous-fuscous,

palpi whitish beneath. Abdomen and legs whitish. Forewings

elongate, posteriorly moderately dilated, termen hardly rounded,

oblique; light brownish; a thick fuscous streak in middle from

base to i; a moderate fuscous fascfa from costa at J to inner

margin at J with a long sharp angulation outwards in middle,

costa between fascia and base and anterior edge of fascia becoming

somewhat ochreous; a suffused quadrate fuscous spot in end of

cell; a curved dentate fuscous line, edged posteriorly with ochreous,

from i of costa to immediately before anal angle; some fuscous
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elongate streaks between this and termen; a row of fuscous dots

along termen: cilia ochreous-fuscous. Hindwings greyish-fuscous;

€ilia whitish, base darker.

Exeter, S.A.; one specimen, in May.

Phycitinse.

Oligochroa amaura, n.sp.

^. 25 mm. Head, palpi, antennae and thorax deep coppery

fuscous. Abdomen grey. Legs fuscous. Forewings elongate,

moderately dilated, costa arched towards apex, termen gently

rounded, oblique ; deep coppery-fuscous : a moderatel}^ broad

oblique blackish fascia, anteriorly edged with dull ochreous. from

beyond ^ of costa to before middle of inner margin; more or less

continued along inner margin to near anal angle and there followed

by an ochreous spot; a row of fine fuscous dots along termen :

cilia fleshy-pink. Hindwings with termen rounded
;

greyish,

becoming tinged with fuscous along termen and more prominently

at apex; cilia greyish, with a faint fuscous line near base.

Brisbane, Q.; one specimen, in January.

Nephopteryx chrvserythra, n.sp.

^. 16 mm. Head and thorax yellow, head mixed with fuscous.

Palpi, antennae and legs fuscous-purplish. Abdomen yellowish.

Forewings elongate, moderately dilated posteriorly, termen hardly

rounded, oblique; yellowish-orange, with a few scattered purplish

dots, lines not traceable; a moderately broad purplish-fuscous

apical patch, anterior edge suffusedly rounded; two faint whitish

transverse lines in patch towards termen : cilia purplish, mixed

with yellowish. Hindwings with termen rounded; light ochreous,

becoming fuscous-tinged on terminal half; a fine fuscous line

along termen; cilia fuscous, with a fuscous subbasal line.

Cooktown, Q.; one specimen, in November.

Nephopteryx monospila, n.sp.

^. 16 mm. Head, palpi, antennae and thorax cinereous-fuscous,

base of palpi whitish. Abdomen fuscous-whitish. Legs fuscous.
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Forewings elongate, moderate, slightly dilated posteriorly; cine-

reous-fuscous; lines blackish, ill defined; first from ^- of costa to .V

inner margin, anteriorly suffusedly edged by a blackish shade

which is separated from line by a streak of whitish; a large round

white spot, lying just above inner margin in middle, touching

first line; a blackish transverse discal spot, faintly edged poste-

riorly with some whitish scales; second line hardly traceable, dot-

like, only traceable on margins, faintly edged posteriorly with

some whitish scales; a fine blackish line along termen : cilia

fuscous, with a dark fuscous subbasal line. Hindwings with

termen rounded; whitish-hyaline, thinly scaled, becoming narrowly

fuscous along termen; cilia whitish with a fuscous basal line.

Broken Hill, N.S.W.; one specimen, in April.

i^ot unlike Tylochares cosmiella, Meyr.

Phycita hemicallista, n.sp.

(J9. 20-22 mm. Head, thorax, and abdomen pale ochreous.

Antennae and palpi fuscous, palpi whitish beneath. Legs whitish,

fuscous-tinged. Forewings elongate, moderate, dilated posteriorly,

termen hardly rounded, little oblique; pale ochreous on basal half

of wing, terminal half pale fuscous, mixed with ochreous and
shaded with obscure whitish metallic scales; a slightly curved

deep purplish-fuscous line from middle of costa to middle of inner

margin, anteriorly suffusedly edged Avith ferruginous; some faint

fuscous dots along termen : cilia light ochreous. paler at base.

Hindwings with termen rounded; pale whitish-ochreous, almost
hyaline, becoming light fuscous along termen; cilia grey, becom-
ing distinctly yellowish along base, and with a fine fuscous sub-

basal line.

Derby, W.A.; Mackay, Q ; three specimens, in November.

Cryptoblabes fkrrealis, n.sp.

9. 20 mm. Head, palpi, antenme and thorax pale reddish,

palpi paler beneath. Abdomen greyish. Legs reddish ; some-

what suffused with whitish. Forewings elongate, moderate,

slightly dilated posteriorly, termen gently rounded, oblicjue; pale
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fleshy-red; lines lost in groundcolour, a broad white streak along

eosta from base to apex, suffused at base and beneath throughout

into groundcolour; a row of fine fuscous dots along termen : cilia

pinkish, with a fuscous submedian line. Hindwings with termen

rounded, pale yellowish, thinly scaled; cilia greyish, with a fuscous

subbasal line.

Brisbane, Q.; Derby, W.A.; two specimens, in January.

Epipaschianae.

OrTHAGA PHiEOPTERALlS, n.Sp.

(J.
20 mm. Head and thorax ochreous, mixed with some

reddish scales. Palpi deep reddish. Antenna? ochreous. Abdo-

men ochreous, second segment with a narrow black band. Legs

reddish-fuscous. Forewings elongate, moderately dilated poste-

riorly, termen gently rounded, oblique ; ochreous, suffusedly

irrorated with reddish; costa irregularly marked with fuscous;

lines obscure, fuscous; first waved, with three blunt angulations;

an obscure fuscous discal spot; second line strongly curved out-

wards, thrice sharply angulated on lower half; a triangular patch

of fuscous, occupying apical portion of wing, anterior edged from

I of costa to above middle of termen; a row of deep reddish dots

along termen : cilia ochreous-reddish, irregularly barred with

darker reddish. Hindwings with termen rounded; whitish-fus-

cous, becoming broadly light fuscous along termen and apex; cilia

as in forewings.

Duaringa, Q.; one specimen, in November.

Hydrocampinse.

Nymphula tenebralis, n.sp.

1^. 16 mm. Head, palpi, antenna^, thorax and legs fuscous,

legs suffused with whitish. Abdomen greyish-fuscous. Forewings

elongate, moderately dilated posteriorly, termen rounded, oblique;

fuscous, mixed with dull whitish, groundcolour lighter between

base and first line; lines whitish; first nearly straight, moderately

waved throughout; second moderately waved throughout, with

two dentations on lower half; groundcolour between lines darker;
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some whitish scales along termen : cilia fuscous. Hindwings

with termen rounded; colour, lines and markings as in forewings,

base of wing lighter; terminal area faintly reddish-tinged; cilia

fuscous-whitish.

Brisbane, Q.; four specimens, in January.

Scoparianae.

ECLIPSIODES AKGOLINA, n.sp.

^. 16 mm. Head, palpi, thorax, antenna? and abdomen fuscous,

abdomen ochreous-tinged. Legs fuscous-whitish. Forewings

elongate, moderately dilated posteriori}^, termen gently rounded,

oblique; fuscous, irregularly blotched with whitish; first line fine,

black, oblique, angulated in middle, edged anteriorly throughout

with white; base of wing whitish, blackish on fold; second line

fine, waved, obscure, blackish, edged anteriorly by a broader

white line throughout, which is dilated and confluent on inner

margin with termination of a narrow white transverse streak

which proceeds from costa near apex; a broad fuscous shade along

termen; a fine whitish terminal line: cilia fuscous. Hindwings

with termen rounded; light fuscous, darker towards termen; cilia

as in forewings, but strongly mixed with whitish.

Broken Hill, N S.W.; one specimen, in April.

ECLIPSIODES EPIGYPSA, n.Sp.

5. 1 6 mm . Head, palpi, antennae and thorax cinereous fuscous,

palpi whitish beneath. Legs fuscous. (Abdomen broken). Fore-

wings elongate, moderately dilated posteriorly, termen gently

rounded, rather strongly oblique ; cinereous-fuscous, strongly

suffused with white; lines fuscous, obscure, first moderate, angu-

lated in middle; second thick, irregular, becoming blotch-like in

middle; a moderate fuscous discal spot; two oblique fuscous marks

on costa near apex; a row of connected fuscous dots along termen:

cilia cinerous-fuscous, with some dark fuscous spots at base.

Hindwings with termen rounded ; light fuscous, becoming grey

whitish on basal half; cilia greyish, with two fuscous lines.

Broken Hill, N.S.W.; one specimen, in September.

44
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Allied to the preceding, but separable by the absence of white

streaks, etc.

ECLIPSIODES LEUCONOTA, n.sp.

9. 20 mm. Head, antennje and thorax cinereous-fuscous,

thorax with a white posterior spot. Palpi dark fuscous. Abdo-

men fuscons, second segment whitish. Legs whitish-fuscous, tibiae

and tarsi fuscous, obscurely banded with whitish. Forewings

elongate, gradually dilated posteriorly, termen gentl}^ rounded,

oblique ; ashy-grej'^-whitish ; lines thick, blackish ; first gently

curved outwards, anterior edge nearly straight, posterior edge

irregularly waved, somewhat suffused ; second commencing on

costa at 4, slightly waved and curved outwards on upper half,

thence strongly inwards curved to beneath 2 posterior discal

spots, and ending on inner margin beyond middle; a white, black-

edged, roundish spot below costa at J; 2 similar spots, one above

the other, at posterior extremity of cell; a row of fine black dots

along termen: cilia ashy-whitish, mixed with fuscous at base.

Hindwings with termen rounded; light fuscous, becoming darker

along terminal half; cilia white, with a fuscous subbasal line.

Semaphore, S.A.; one specimen, in June.

SCOPARIA STENOPA, n.sp.

(J.
20 mm. Head, palpi, antennae and thorax brownish-fuscous.

Legs fuscous-whitish. (Abdomen broken). Forewings elongate,

rather narrow, termen oblique: light fuscous, strongly irrorated

with whitish, lines obseurel}^ blackish; first gently curved out-

wards ; second dentate, oblique, only traceable on margins ; a

suffused blackish streak along fold, from near base to J; lower

edge of cell edged by a fine ferruginous line; an elongate whitish

mark in cell, edged below with its own width of black, which

colour is continued around posterior extremity of mark where it

becomes spot-like; some short black elongate lines towards termen

and apex, a row of suffused blackish spots along termen: cilia

whitish, with a fuscous subbasal line. Hindwings with termen

rounded; grey-whitish, thinly scaled, becoming somewhat darker

towards termen; cilia as in forewings.

Blackwood, S.A. ; one specimen, in April.
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Tetraprosopus paracycla, n.sp.

9. 14 mm. Hecad, paljDi, anteiinpe and thorax cinereous-fuscous,

palpi whitish at base beneath. Legs whitish-fuscous. Abdomen
greyish, anterior segments oclireous. Forewings elongate, mode-

rately dilated posteriorly, termen gently rounded, oblique; ashy-

grey-whitish; lines fine, black, well marked; first nearly straight;

second from costa at | strongly curved inwards on lower half and
ending on inner margin at |; a fuscous dot near base in middle;

a moderate, roundish, whitish spot in end of cell, edged anteriorly

with blackish ; a row of fine black terminal spots; a row of similar

spots along base of cilia: cilia fuscous- whitish, with a fuscous

median line.

Broken Hill, N.S.W.; one specimen, in October.

Very distinct by the clearness of markings.

Pyraustinse.

Sylepta crocophaxes, n.sp.

9. 32 mm. Head, antenna3 and thorax ochreous, collar yellow.

Palpi fuscous, basal § beneath white. Abdomen ochreous, whitish

on sides Legs whitish, anterior tibiae and tarsi banded with

fuscous. Forewings elongate, moderately dilated posteriorly,

termen faintly bowed, oblique; dull yellowish, with fuscous mark-

ings; a moderately thick streak along costa, from close to base to

apex; first line narrow, faint, gently curved outwards; second

thick, from | of costa, strongly angulated outwards in middle,

sinuate below middle, and ending on costa at f ; a quadrate spot

touching lower edge of costal streak just beyond first line; a

second similar but larger spot in posterior extremity of cell

;

terminal area of wing, including apical portion, fuscous : cilia

ochreous, with a row of blackish marks at base. Hindw^ings with

termen rounded; colour, cellular spot, and second line as in fore-

wings; first line absent; basal third of wing whitish; a fuscous

apical spot; cilia and terminal dots as in forewings.

Mackay, Q.; two specimens, in November.
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Glyphodes mesozona, n.sp.

9. 28 mm. Head whitish. Palpi and antennae fuscous.

Thorax iridescent-whitish. Legs and abdomen whitish. Fore-

wings elongate-triangular, termen rounded, oblique; iridescent-

whitish; markings fuscous; a moderately thick streak along costa,

from base to i, with two thick projections downwards in middle

and at posterior extremity; a broad blackish-edged transverse

fascia, slightly curved outwards from middle of costa towards

middle of termen, but hardly reaching it; a fine subterminal

line, slightly curved inwards on upper third, posterior edge

throughout with elongate projections; a fine line along termen :

cilia iridescent-whitish. Hindwings with termen rounded; colour

as in forewings; a somewhat pyriform median fuscous discal ring;

subterminal and terminal lines and cilia as in forewings.

Mackay, Q.; two specimens, in June.

Not unlike a variety of Dtjsallacta negatalif, G'n.

Pionea orthogramma, n.sp.

(J.
1 8 mm. Head, palpi, thorax and legs whitish ; thorax with

a fuscous median quadrate spot, collar ochreous-tinged. Antennas

fuscous. Abdomen ochreous. Forewings elongate, moderately

dilated posteriorly; termen oblique ; whitish-ochreous ; markings

fuscous ; three moderate transverse fascitp, first basal, second

from ^ costa to 1 inner margin, connected with first on costa by

a fuscous streak ; third irregular, from | of costa to | inner

margin, slightly oblique and blotch-like on upper half, thence

narrower and straight on lower half, where it is joined by lower

half of subterminal and appears double ; subterminal gently

curved, dot-like on upper half ; upper half of terminal area

fuscous, with a row of whitish dots near termen : cilia ochreous-

whitish, posterior half fuscous. Hindwings with termen rounded ;

yellow ; a broad fuscous band along termen ; cilia fuscous,

ochreous around anal angle.

Broken Hill, N.S.W.; one specimen, in November.

Not unlike a specimen of Uclipsiodes crypsixaiitha, Meyr., one

of the Scopariance, especially on hindwings.
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PlONEA MONOPHAES, n.sp.

g. 25 mm. Head, palpi, antennae aucl thorax light ochreous-

fuscous, palpi beneath snow-white. Abdomen darker ochreoua-

fuscous. Legs pearly-white, anterior infuscated. Forewings

elongate, moderately dilated posteriorly, termen oblique, hardly

rounded ; unicolorous light ochreous-fuscous ; without markings :

cilia darker ochreous-fuscous. Hindwings with termen rounded
;

light fuscous, becoming whitish-fuscous on basal half ; a fine

fuscous line along termen ; cilia as in forewings, but becoming

whitish around anal angle.

Mackay and Brisbane, Q.; two specimens, in November.

Pyrausta hyalistis, n.sp.

(J.
25 mm. Head, palpi, antennae, legs and thorax ochreous-

fuscous, palpi paler beneath, posterior legs ochreous-whitish.

Abdomen greyish. Forewings elongate, rather strongly dilated
;

ochreous-fuscous ; first line finely dentate throughout, nearly

straight ; second strongly dentate throughout, and with a deep

sinuation below middle ; a triangular, somewhat hyaline spot in

cell in middle, edged on sides with fuscous ; two elongate con-

tiguous similar spots below costa at ^, preceding beginning of

second line, groundcolour below much lighter; three or four

fuscous dots on apical portion of costa ; a row of fine fuscous dots

along termen : cilia ochreous, with a fuscous subbasal line.

Hindwings with termen rounded
;
pale yellowish ; second line as

in forewings; a faint fuscous discal dot; a suffused light fuscous

band along termen, narrowed towards anal angle ; terminal dots

and cilia as in forewings.

Sale, Melbourne, Vic. ; three specimens, in November.

Phlyctenodes ociiromorpha, n.sp.

9- 20 mm. Head, palpi and antennae fuscous, palpi beneath

whitish. Thorax and abdomen pale ochreous. Legs ochreous-

whitish, anterior pair infuscated. Forewings elongate, moderately

dilated; termen oblique, hardly rounded
;
pale ochreous, markings

fuscous ; first line irregular, divided into spots ; second dentate
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throughout, strongly curved inwards below middle ; a large spot

on posterior end of cell ; a row of fine dots along termen : cilia

ochreous tinged with fuscous. Hindwings with termen rounded
;

pale greyish-ochreous, thinly scaled ; cilia as in forewings.

Derby, W.A.; one specimen, in November.

TORTRICINA.

TORTRICID.ffi.

TORTRIX METALLOCOSMA, n.Sp.

(J.
16 mm. Head, antennae and thorax dark reddish-fuscous.

Palpi and legs ochreous-whitish, posterior legs fuscous. Fore-

wings elongate, costa slightly arched, termen gently rounded,

oblique; deep reddish, darker on basal half; three pairs of purplish

metallic transverse waved lines, first pair curved outwards, from

before middle of costa to middle of inner margin, where they

meet; second pair similar, from J of costa to just before anal

angle; third pair similar, from costa before apex to about ^ of

termen; a row of blackish spots from base to along costa and

continued around apex, along termen and ending on anal angle,

interspaces more or less filled in with ochreous, costal spots more

quadrate and less defined : cilia fuscous. Hindwings with termen

rounded; bright orange, with a few fuscous scales towards apex;

cilia fuscous.

Not near any other known Australian species, but having the

facies of one of the genus Eitpselia (Plufellic/ce).

Cooktown, Q.; one specimen, in October.

TINEINA.

PLUTELLIDiE.

EUPSELIA PHILOMORPHA, n.Sp.

9. 16 mm. Head yellow. Thorax, antennae, legs and abdomen

dark purplish-fuscous, posterior tibiae and tarsi orange. Palpi

yellow. Forewings elongate, moderate, costa hardly arched,

termen rounded, oblique; dark purplish-fuscous, with ochreous
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markings; a large somewhat cuneiform spot lying on inner margin

at base, extending to beyond J, separated from costa by a thick

streak of groundcolour; a large elongate-quadrate patch on middle

of costa, extending more than half across wing, posterior edge

faintly curved inwards; a small subcostal spot before apex: three

roundish black spots on low^er § of termen, anterior edges yellowish,

posterior metallic purple :• cilia dark fuscous. Hindwings with

termen rounded; bright orange; some black scales along base:

cilia fuscous.

Stawell, Vic, one specimen, in November.

A beautiful species, perhaps nearest lioloxantha, Lower, but

the large ochreous spots of forewings are very different from that

or any other known to me.
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STUDIES IN AUSTRALIAN ENTOMOLOGY.

No. XI.

Description of a New Ground Beetle from Victoria.

1)Y 'J'homas G. Sloane.

MORPHNOS BEST I, n.sp.

Elliptical-oval, robust, convex, apterous
;

prothorax cordate

with rectangular basal angles. Black.

Head large (7 x 8 mm.); front strongly biimpressed
;

gense

swollen below eyes. Mandibles prominent, decussating. Pro-

thorax cordiform (7*2x10 mm.); sides lightly sinuate towards

base ; anterior margin lightly and widely emarginate in middle

;

anterior angles very near head, obtuse, not advanced ; base

widely emarginate, truncate on each side ; basal angles rectan-

gular, rwt produced backwards; lateral border wide, reflexed,

continuing on to base at each side ; lateral channel wide, curving

widely on to base at each basal angle; posterior marginal setigerous

puncture distinct, placed on border at basal angle (outside lateral

channel); median line distinct. Elytra wide, oval (17x11-5 mm.);

sides roundly narrowed to humeral angles, these obtuse, not

marked ; seven inner striae deep, sulciform, subcrenulate ; inter-

stices convex, third usually unipunctate near apex ; eighth well

developed on sides, obsolete on basal sixth, obliterate on apical

fourth ; ninth (forming bottom of the wide lateral channel)

seriate-punctate ; lateral margin wide, carinate and reflexed on

basal third, thickened with rounded edge between basal tliird

and apical sinuosity; marginal plica distinct but not interrupting

lateral margin near apex. Posterior trochanters in $ stout, wide

near apex, the apex itself forming a short stout cylindrical



BY THOMAS G. SLOANE. 673

curved hook ; in 9 short, stout ; apex obtuse, not furnished with

a hook. Length 29-31, breadth 11 -5 mm.
Hah.—Grampian Mountains, Victoria (Messrs. D. Best and C.

French, junr.; in October, under logs in damp places at Hall's

Gap, near Stawell, Vic).

Agreeing with M. flindersi, White, in all features of structural

importance, but very distinct by its form more robust and convex;

prothorax shorter, more cordate, more convex, the base truncate

on each side with rectangular angles (the basal angles not pro-

duced backwards and acutely prominent), a large wide concave

depression near each basal angle (the lateral basal part of the

prothorax not depressed and exj^lanate), the lateral border and

channel continued past the basal angle for a little distance on to

the base ; elytra wider, more oval, more convex, sides narrowed

to the rounded humeral angles, base not nearly so much wider

than the base of the prothorax, reflexed carina of the lateral

border extending further backwards from the shoulders, margin

hardly interrupted behind it, and much wider than in M.Jiindersi,

lateral channel much wider and not interrupted at the posterior

extremity of the reflexed part of the border, posterior trochanters

in the $ stouter, shorter, with stouter and shorter apical hook.
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THE DETERIORATION OF RAW AND REFINED
SUGAR CRYSTALS IN BULK.

By R. Greig Smith, M.Sc, Macleay Bacteriologist

TO THE Society.

Through the kindness of Messrs. Steel and Walton, of the

Colonial Sugar Refining Co., I was furnished with several samples

of cane sugar which were undergoing a slow process of inversion,

Thethat is, the cane sugar was beinj altered into invert sugar

samples included various grades of the best class of refined sugars,

and to all appearance consisted entirely of saccharose.

The first sample was taken from a laboratory sample bottle

which had been opened many times to test the progress of the

inversion. It was a small-grained moist refined sugar, and during

storage in a loosely corked bottle, had shown the following per-

For the figures I am indebted tocentages of reducing sugar.

Mr. Walton.
Date.

12-3-01

19-4-01

25-5-01

25-6-01

Storage.

days

38 days

74 days

105 days

Eeducing Sugar %.

0-21

0-61

0-83

1-01

The bacteriological examination of two portions

following relative numbers of microscopic fungi.

i.

Bac. levaniformans, normal type

,,
derived tj^pe

Inert bacteria

Sfreptothrix sp.

Aspergillus glaucus ...

gave the

4

11.

2 I

5/

21 17

With larger quantities of the sample, greater numbers of

colonies were obtained, but they did not differ in any great degree,
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nor did they include any other active organism than in the tests

tabulated above. The method employed for separating the

bacteria was the ordinary one of infecting molten agar with a

few crystals of the sugar and pouring the agar into a Petri dish

after the sugar had dissolved. From several plates thus prepared^

one containing from 15 to 30 colonies was taken, and every

colony was infected into nutrient agar and into saccharose peptone,,

prepared as described in a preceding paper (antea, p. 592). When
in about three or four days, the saccharose peptone in some of

the tubes had become white and opaque, all the saccharose peptone

cultures were tested for gum by precipitation with alcohol, and for

reducing sugar with Fehling's solution. The active bacteria

were thus indicated, and the further identification of the bacteria

was made from the agar culture.

With regard to the bacillus, both were types of the organism

already described as the gum bacillus, Bac. levaniformans, which

has been shown to rapidly cause the inversion of saccharose in

solution. The inert bacteria had no action upon sugar, and were

not investigated further. The streptothrix slowly inverted

saccharose. The aspergillus was a race of Aspei-gillus glaucus^

which readily formed aerial ascospores. The inverting action of

Aspey'gillus is well known.

The second sample was a soft-grained refined but not quite

white sugar. The colonies that developed on the infected agar

plates were found to consist of the gum bacillus alone. One

portion contained the derived type, another contained a majority

of the derived type, with a few colonies of the normal bacillus.

The third sample was similar to the second, but of a slightly

darker shade. Compared with the second sample, it was nearly

sterile, but the few colonies that developed consisted of the

derived and the normal type of Bac. ievaniformans in the ratio of

about 1 to 6.

A fourth sample of white crystalline refined sugar contained

the normal bacillus ; only one colony of the derived type was

.obtained from one of the portions.

A sample of raw sugar solution of the consistency and appear-

ance of thin molasses was, when received, slowly fermenting, that
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is to say, bubbles of gas were being given off. A film of the

solution showed the presence of a yeast, and the gum bacillus of

the normal type was isolated by plate culture.

A moist raw sugar had been tested in the laboratory of the

Colonial Sugar Refining Co., and had shown the following percent-

ages of reducing sugar

10-5-01 ...

25-5-01 ...

25-6-01 ...

1-43

2-90

4-46

From an agar plate infected with the sample, there were

obtained 30 colonies of the normal type, 3 of the derived type,

and 1 inert bacterium.

A soft yellow refined sugar which contained 2-5 % reducing

sugar, and which had undergone no change during a storage

period of 3J months, contained, for every 12 inert bacteria, 2 of

the normal and 1 of the derived type.

Another similar sugar which contained the same percentage of

reducing sugar, and which had shown no further inversion in

three months, contained, for every 30 inert bacteria, 15 bacilli of

normal type.

A raw sugar which had been damaged by water in November,

1895, showed a very heavy inversion. The water content, after

the damage had been done, was 6-97 %. The analyses which

were made in the Sugar Company's laboratory from time to time,

are as follows.

Date of Analysis. Eeducing Sugar %.

Nov. 22, 1895 09
3-1

4-3

9-6

11-6

15-6

20-8

26-3

3

)5
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The bacteriological examination of this interesting sample

showed that it contained the bacilli of the normal type in practi-

cally pure culture, there being one inert bacterium to every

ninety-nine active bacilli.

It is apparent from the bacteriological examination of these

samples that the inversion is the direct result of the growth of

the bacillus which I have described in the previous paper and to

which the name of Bac. levaniformaiis has been given. Indeed

it was from these samples that the numerous races of the bacillus

were obtained. The organism has been already shown to be

capable of growing in solutions of cane sugar containing but a

trace of nitrogenous food, as for example in solutions containing

one-thousandth of a per cent, of peptone. When growing in this

poor medium it alters the sugar so much as to produce a visible

formation of gum in a few days. In view of this faculty of

growing in poor media and of the fact that an inversion of sugar

accompanies the growth, there can be no doubt that it is alone

responsible for the inversion of the crystals in bulk, and that the

chief condition for its growth is a more or less moist state of the

sugar and a warm temperature.

It has been already noted that the relative formation of gum
levan is less and the inversion of sugar greater in poor nitrogenous

than in more nitrogenous solutions. In refined sugar cr3^stals

the amount of nitrogenous matter is infinitesimal, and it may be

that the gum-forming faculty is entirely in abeyance, since no

gum is found in such sugars.*

But although this hypothesis may partially explain the absence

of gum in bulk sugar, there is another property of the gum
cultures that must be taken into account. During the prolonged

cultivation of the bacillus, the solutions of sugar which during

the height of the fermentation are white and opaque, gradually,

as time goes on, become more and more translucent. The gum

* For example, the sample which had heavily inverted and which con-

tained 26"3 % reducing sugar had only 0"19 % of gum and insoluble organic

matter precipitable by alcohol.
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precipitable by alcohol becomes less, and at the same time the invert

sugar increases. This is proved by the analysis of a 50 da3^s'

culture which in the following table is compared with the analysis

during the height of the fermentation. As in the previous paper,

the figures are expressed in parts (grms.) from 100 of the original

saccharose.

Gum and Reducing Sugars in Old Cultures.

12 days. 50 days.

Mixed reducing sugars ... 62 .. 71

Crude gum ... ... 31 . 22

The slow hydrolysis of the gum is probably the result of the

action of the acids secreted by the organism and contained in the

culture fluid. In a previous paper {aritea, p. 595) the solvent action

of the acid upon the gum was noted, and it was seen that when the

acidity of the culture was not neutralised the gum was incom-

pletely precipitated, and during the process of eliminating the

alcohol it was partly (or entirely) converted into reducing sugar.

But to place the hydrolytic action of the acid, which is chiefly

lactic, beyond doubt, the following test was made. A fragment

of pure gum was dissolved in water and a portion of the solution

tested with Fehling's solution. There was no reduction of the

copper hydrate. Another portion was boiled for 30 seconds with

an equal volume of normal lactic acid, neutralised and tested,

when a copious precipitate of the red suboxide was obtained.

This test places the action of the acid beyond doubt.

The action was also tested quantitatively. The acidity of the

50 days' culture was first tested and found to be equal to 9 c.c.

normal lactic acid in every 100 c.c. of culture fluid. Then 1-388

grms. of gum, free from reducing sugars and dried at 100° C. for

several days, were dissolved in 100 c.c. of water to which 0*9 c.c.

normal lactic acid was added. The solution was heated at 80° C.

for three hours, and after being cooled was made up to volume.

The sugar was estimated and found to be equal to 1*21 grms. of

reducing sugar. Assuming the gum to have been 96 % pure and

to have the formula C^HjyO-, the determination showed that
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80% was converted into sugar by heating for three hours at

80° C. with an amount of lactic acid equal to that found in the

cultures.

The deterioration of Hawaiian raw cane sugar was investigated

by Shorey"^ about three years ago. In the paper he mentions that

one of the reasons put forward to account for the inversion of

the sugar is a fermentation caused by bacteria, prominent among

which are those producing lactic and butyric acids. At another

place he writes :

—

" It is generally accepted that the butyric ferments are without

the power of inverting cane sugar, while the lactic ferments some-

times seem to have this power. It seemed to me, however, very

unlikely that the inversion could be brought about by bacteria.

The sugar was quite dry, the crystals separate and distinct, and

in appearance was like so much air-dried sand. Even in Decem-

ber, when the deterioration had reached 4*0°, although the sugar

was moist, each crystal was still separate and distinct, being

simply coated with a thin syrupy film. Bacteria can only reach

development in a liquid or semi-liquid continuous medium, and

sugar, so long as it continued so dry that the crystals remained

distinct and separated by air spaces, would necessarily prove a

medium ill-adapted for the growth of such bacteria as produce

lactic or butyric acid. Moreover, all the sugars examined showed

as the result of deterioration a very small amount of acid and a

comparatively large amount of invert sugar. Now if lactic acid

ferments were the invertive agents, the processes of inversion and

production of acid would undoubtedly go on together or so closely

that they would seem simultaneous. I was led to conclude then

that the inversion was not produced by lactic or butyric ferments,

but by some other agent."

Shorey did not search for bacteria, but he discovered the

mycelia of Penicillium glaucum distributed among the cr^^stals,

and concluded that this ubiquitous mould was the active inverting

agent in the particular samples.

'• Shorey, Journ, Soc. Chem. Industry, xvii., 555.
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With regard to the inverting action of the ordinary lactic

bacteria, it may be said that any invertive power which they

have must result from the hydrolytic activity of lactic acid, for

according to Reynolds Green, and also Lafar, there are but few

bacteria known which secrete invertase, and these do not include

the lactic bacteria. Lactic acid undoubtedly causes the inversion

of saccharose, and there is no reason why a comparatively small

amount of acid should not in an indefinite time produce a com-

paratively large inversion. I have quoted Shorey chiefly to show

how one might be led astray by a ])7^iori reasoning, for his remarks

about the Hawaiian sugars would apply equally to these Austra-

lian samples. Bacillus levaniformans is an organism that plays

many parts. It is at once a lactic and a butyric acid ferment,

and it is capable of inverting a comparatively large amount of

sugar, probably through the action of invertase, for the heavy

inversion points to the presence of this enzyme.* Furthermore,

it cannot be doubted that its spore-forming faculty and its gum
capsule enable it to survive and vegetate under conditions which

would be adverse to most other forms of bacterial life.

And now a word about the distribution of the organism. The

habitat of Bac. levanifonaans is not restricted to one set of mills

and one refinery, but it is widely distributed. It may be the

cause of the deterioration of the Hawaiian sugars, and it certainly

occurs in the Australian mills. I have examined a set of samples

of raw and refined sugars from various parts of the world. These

I received from the Colonial Sugar Refining Co., with the infor-

mation that the sugars had been kept in tightly stoppered bottles

and had been opened only to send me smaller samples. The

* A sterile culture solution with 0-08% lactic acid ( = the acidity of a culture)

was placed in the incubator for four days at 37°. At the end of this time

2'8% reducing sugars were found. As the acidity in a culture of the bacillus

does not reach 0"08 % for 24 hours, we should allow a day and compare the

four days' inversion by acid with a five days' inversion by bacteria. The

great difference in the amount of reducing sugars, between 2'8 (a four days'

acid inversion) and 50 (the reducing sugars in a five days' culture) shows

that a strong inverting agent is secreted by the bacilli.
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result of the investigation was as follows. The qualification—
few, many, or very many—indicates in a rough manner the

number of colonies obtained from about 1 grm. of sample.

Source and quality of sugars. Bac, levaniformans.

1. Demerara, ordinary pale absent.

2. ,, ordinary yellow few present.

3. Mauritius, ordinary white ... many present.

4. Peravian, good quality crystal very many present.

5. Egyptian, good quality raw sugar many present.

6. ,, ,, ,, ,, ,, many present.

7. Java, ordinary good very many present.

S. : , stroops, very low moist raw sugar many present.

9. German, low beet sugar very many present.

10. ,, ,, ,, ,, many present.

11. ., granulated refined sterile.

12. Russian, refined beet few present.

13. French ,, „ many present.

14. Fiji, raw crystals very many present.

Since the organism is contained in sugars from such distant

places, it is safe to say that its distribution is universal.

Perhaps it would not be out of place to indicate how the sugar

technicist should test for the organism. In a litre of tap water

there are dissolved 100 grms. saccharose, 1 grm. peptone, 5 grms.

potassium chloride, and 2 grms. common sodium phosphate. The
solution is filtered, if necessary, and about 100 c.c. are filled into

clear glass bottles, which are plugged with cotton wool. The
bottles are placed in a steamer (a potato steamer would do) and
steamed for twenty minutes on three successive days. They are

then kept as near 37° C. as possible for 10-12 hours and af^ain

steamed. This is followed by keeping at 37° for two days, and
those bottles which remain bright are sterile. All this procedure

is necessary, because of the possible presence of Bac. levaniformans

in the sugar. Into the sterile solutions about two grms. of the

suspected sample are introduced by means of a small spoon or

spatula, which has just cooled after having been sterilised by
45
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heating in a flame. The infected bottles are maintained at 37°.

In from two to four days the presence of Bac. hvaniformans is

shown by the fluid becoming milky. A turbidity of the solution

must not be confounded with the opaque milkiness which is

characteristic of ievanijormans. At the same time it must be

borne in mind that some races produce but a faint opalescence

that might easily be mistaken for a turbidity of the solution. In

all cases it is advisable to extract a small loop or a tiny drop by

means of a sterile looped platinum wire, or a sterile dropping

pipette, and infect a fresh bottle. In from 5 to 7 days, when

the formation of levan is at a maximum, the second culture could

be tested for reducing sugars and also for levan by precipitation

with alcohol and subsequent solution in water.

Of course, the bacteriologist would also test the sugar straight

away by preparing plates from saccharose-agar or even ordinary

nutrient agar, infected with about 1 grm. of the sample. Any
suspicious colony that developed would be picked out, infected

into the saccharose fluid medium, and from this, as a starting point,

he would proceed to identify the organism. The primary plate

method is much more satisfactory than fluid cultures, because

foreign organisms, in some cases, appear to hinder the develop-

ment of Bac. levaniformaiis.

So far as the economic importance is concerned, it is, perhaps,

.impossible to estimate the loss entailed directly or indirectl}^

through the activity of the organism. In many cases raw sugar

has been known to have deteriorated during storage at the mill,

in transit to and in storage at the refinery. At one refinery in

Sydney the loss through inversion during the storage of the raw

sugar has at times been considerable. During the last three

3^ears, however, the Colonial Sugar Refining Company, suspecting

the loss to have been due to the activity of micro-organisms, have

altered their methods of manufacture, and the sugar is now less

subject to change. In three years the average loss through

deterioration has been reduced from 0-5 % to 0-1 % on the whole

stocks. This means that the loss of pure sugar on an annual

stock of say 50,000 tons, which three years ago was 250 tons,
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has now been reduced to 50 tons. And as the sugar destroyed

is transformed into objectionable substances, the removal of

which in the process of refining entails a further loss of a similar

quantity of pure sugar, there is thus a double loss, the money
value of which was about £5,000 three years ago, while now it is

.£1,000. I have these figures from Mr. T. U. Walton, the chief

chemist to the Colonial Sugar Refining Compan3^ The degrada-

tion might have been caused by many agents, but one is probably

justified in ascribing over 95 % of it to the action of Bac. Uvani-

foTinans.
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THE ACID FERMENTATION OF RAW SUGAR
CRYSTALS.

By R. Greig Smith, M.Sc, Macleay Bacteriologist

TO THE Society.

During the storage of raw sugar crystals in bags, an acid

fermentation occasionally sets in. The sugar becomes decidedly

warm to the hand, and a strongly acid odour, suggestive of a

mixture of acetic and butyric acids, is evolved.

Two samples of sugar undergoing this fermentation were

investigated for microscopic fungi after the manner already

described in the preceding paper. The first sample, which had an

acidity to phenolphthalein equivalent to 36 % lactic acid, con-

tained both kinds of Bac. levaniformayi^, the gum bacillus, and

no other bacteria, yeasts or moulds. The second sample had an

acidity equivalent to 0*3 1 % lactic acid, and contained the derived

type of Bac. levani/ormavs in pure culture.

From the presence of this bacillus in the sugar, it cannot be

doubted that it is alone responsible for the acid fermentation.

It has been already shown that the acids secreted during the

growth of the organism consist of capric, carbonic, lactic, butyric,

acetic and formic. The odour of the sugar is suggestive . of

butyric and acetic acids, but formic acid might easily be contained

among the volatile acids. The latter is readily detectable by

mercuric chloride, and in order to test if it were present, about

25 grms. of sugar were acidified with dilute sulphuric acid and

distilled. On heating the distillate with mercuric chloride, a

white precipitate of calomel was obtained. This test is sufficient

to indicate formic acid, and the presence of this acid, which is

one of the byproducts of the gum bacillus, confirms the fact

that this organism is the cause of the acid fermentation.
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NOTES ON THE BOTANY OF THE INTERIOR OF
NEW SOUTH WALES.

By R. H. Cambage.

(Plates xxxi.-xxxiii.)

Part V.

—

From Parkes to Marsden.

In following the road from Parkes to Forbes, which is southerly

about 20 miles, the following species were noticed :

—

Callitris

rohusta (White or Cypress Pine), Casuarina Luelwiannd (Bull

Oak), JEremophila Mitchelli (Budtha or Sandalwood), Myoporum
deserti (Dogwood), Eucalyptus melliodora (Yellow Box), E. Wooll-

siana (Box), E. hemiphloia var. alhens (White Box), E. conica

(Apple Box), E. rostrata (River Red Gum) on Goobang Creek,

and a few trees of the following three species. Acacia Oswaldi,

A. hoiyialophylla (Yarran), and Pittosp)orum phillyrcEoides. One
plant was found of an Acacia which resembles A. acinacea, Lindl.,

but in the absence of flow^ers and pods it has not been definitely

identified.

On some ridges about three miles north-westerly from Parkes

Eucalyptus sideroxylon (Ironbark), and E. affinis, Deane and

Maiden (White Ironbark) may be found.

On reaching the Lachlan River at Forbes, Casuarina Cunn-

inghamiana, Miq., (River Oak) is seen for the first time. This

species invariably follows the banks of streams, and in deep

valleys its dark green foliage is conspicuous for many miles,

thereby serving to indicate to an observer in an elevated position

the courses of rivers and large creeks. Most of our western

rivers have two reliable species following along the water's edge.

These are C . Cunninghamiana and Eucalyptus rostrata, their

difference in allocation being that the former takes possession of



686 BOTANY OF THE INTERIOR OF NEW SOUTH WALES,

the higher portions of the stream, and the latter of the lower, but

for very many miles they overlap. On the Lachlan River both

species are represented from about 30 miles below Forbes up to

about 30 miles above Cowra; thence the Oaks continue upwards

and the Gums downwards. I have not been able to hear of any

Eiver Oak below Condobolin ; the trees, even in the Forbes

district, become fewer as the lower country is reached. The fact

of their ceasing altogether is the more remarkable when it is

remembered that every year there must be an enormous quantity

of seed carried down by the stream. Probably the soil along the

lower parts of the river is more of a salty nature than that at

higher levels, as I have seen the water from mining shafts in the

low country of the Lachlan district too salt to be used in the

engine boilers employed at the batteries. It is also known that

in drought times, at least in the Darling, the water becomes

brackish and even salty from the inflow of brine springs along

the bank of the river, and this may be the chief cause in prevent-

ing the growth of the Oak trees. The seeds germinate very

readily in damp places, and in the cracks of an old log lying in

the river I once counted 35 young trees varying from one to ten

feet high. They would probably ne\ er mature, as the expanding

roots would split the log, and the several parts would then be

likely to be carried away by floods.

C. Cunninghamiana is usually a dioecious species, and on the

upper parts of the Lachlan in the month of April, when standing

on the hillsides overlooking the river, the trees bearing male

flowers can be readily distinguished by their colour from those

bearing female flowers. The same features may be noticed among

the Hawkesbury valleys in July with one of the Forest Oaks,

C. suherosa.

All our Casuarinas with the exception of C. Camhagei (Belah)

have the common name of Oak, and yet they bear no outward

resemblance to the Quercus family or well-known English Oak,

differing both in bark and foliage. Still there is a tradition that

the early English arrivals noticed a similarity in the wood through

both species having medullary ra3's, and this feature suggested to
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them the name of Oak for the Australian trees. The Belah, which

has very inconspicuous rays, seems to have kept a distinct name>

although it might, through its foliage, easily be confused with

other Casuarinas.

C. Cu7ininghmniana is, so far as I have been able to observe,

purely a fresh water tree, and must not be confused with the

Swamp Oak, C . glauca, often found near salt water along the

coast. The former, in addition to growing near fresh water, is

generally an indication of good drinking water, while the latter,

though usually on salt flats, will sometimes follow up fresh water

creeks, but in such cases it often happens that the stream is

sluggish and the water brackish. A remarkable instance of how
trees are sometimes restricted to their proper conditions occurs at

the head of Burrill Lake near Ulladulla. This inlet is chiefly

supplied with ocean water, and in many places on the flats

around its margin there are trees of C. glauca (Swamp Oak),

which extend westward practically as far as the salt water goes,

a distance of about four or five miles. At this point the lake

assumes the form of a salt water river, which again narrows at a

slightly higher level into a fresh water creek. Oak trees may be

seen continuing up the fresh water stream, known as Woodstock

Creek, for a distance of scarcely half a mile, but curiously these

are not C . glauca at all, but C. Cunninyhamia.na, which with

their finer branchlets and smaller fruits can easily be distinguished

from the former species. Above the point where the Oaks cease

the creek soon becomes smaller, and is scarcely what is considered

large enough to boast of Oak trees, while below the River Oaks

the water is salt. The nearest point to this at which C. Cunning-

ha7niana may be found is on the Clyde River, about a dozen

miles westerly across mountains exceeding 1000 feet high. The

formation immediately surrounding^ the fresh water Oaks is

plutonic, but the country drained by the head waters of the

creek is Permo-Carboniferous. It has been suggested to me that

possibly these few Oak trees are the surviving descendants of a once

more numerous assemblage in prehistoric times. It is believed

that there has been an alteration in the relative levels of the land
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and sea on the east coast during recent geological times; and that

the coast line formerly extended as far to the east as the edge of

the continental shelf (the present 100 fathom line).* In this case

the land around Burrill was formerly higher, and the salt water

would have been kept back at least some miles to the eastward.

Under these conditions the present bed of Burrill would be

occupied as a small fresh water river probabl}'' lined on both sides

with River Oaks. As the alteration of level progressed the salt

water would be likely to encroach and destroy all the fresh water

Oaks except the few under discussion; and had the alteration

continued longer even all trace of these might have disappeared.

At the same time, too, the altered conditions would be likely to

induce the westerly extension of the salt water Swamp Oak to

its present limits.

There appears to be geological evidence to support this view,

and I have collected fossils near the mouth of Burrill, at present

water level, and similar ones again on the top of the Pigeon

House, 2360 feet higher, and about a dozen miles to the west-

ward, which prove the formation in both cases to be the same,

viz., Permo-Carboniferous.

Altogether the case presents some interesting features, and is

one in which the study of the geological changes might be

assisted by a knowledge of botany (Plate xxxiii.).

C. Cunniyigliayniana is the common Oak tree found on the

upper parts of most of the New South Wales rivers, and although

it follows up the large creeks in their ramifications among the

mountains it never leaves the vicinity of the stream, and is there-

fore never found on the hillsides among the Forest Oaks.

* See Prof. David's " Anniversary Address " to the Eoyal Society of New

South Wales, May, 1896. Journ. and Proc. R. Soc. N.S.W., Vol. xxx,,

pp. 43, 48, 69.

Also a paper " On the Occurrence of a Submerged Forest with Remains

of the Dugong at Shea's Creek, near Sydney." By R. Etheridge, Junr.,

Prof. David, and J. W. Grimshaw, Op. cit. pp. 160, 176, 178.
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In following the Lachlan River from Forbes to Condobolin,

which is westerly about 60 miles, the species chiefly seen are

those which belong to river country. Eucalyptus rostrata and

E. meUiodora continue all the way. E. conica is plentiful. E.

WooUsiana and E. tereticornis occur at intervals, while E. tereti-

cornis var, dealbata is only seen where the hills come near the

river as at Jemalong. This is the spot where it may be seen

growing about 20 yards from the River Red Gum (E. rostrata),

but showing no gradation towards that species (mf/e Part ii., p. 7 13).

E. popxdifolia occurs some miles below Forbes, and this spot

marks its most easterly limit on the Lachlan. E. largijlorens is

met with a few miles above Condobolin, which denotes its most

easterly point on the Lachlan. In travelling across from Forbes

past Lake Cowal to the Murrumbidgee above Narrandera, this

species was not seen again, but it extends south-westerly into

Victoria and South Australia as well as northwards along the

Darling and its tributaries, though seldom leaving the ri\'er or

damp flat country. E. sideroxylon is never found in river

country, consequently it is not noticed except on a ridge just

north of Condobolin.

The Casuarinas noted were :

—

C. Luehmanni, C Cunning-

hamiana and C. Camhagei. Other trees passed were:

—

Callitons

robusta, Heterodeiidron olecefolium (Rosewood), Hakea leucoptera

(Needlewood), Eremophila Mitchelli, and Pittosporum philly-

rceoides, the last named being pointed out to me by several as the

tree known by the aborigines as Berrigan or Barrigan. Its

drooping foliage, always attractive, is beautified in the autumn

by a considerable quantity of yellow fruit. Although this species

may be found extending over a very large area in this and

adjoining States, it always appeared to me to be scarce, and was

generally noticed as a solitar}^ tree. ''The reason of this is partly

owing to its popularity as a fodder plant; and without conserva-

tion its extermination seems inevitable.

The Acacias are represented by A. Oswaldi (often called Dead

Finish), A. pendula (Boree or Myall), A. honiahphylla, A. steao-

phylla, A. saliciaa (Cooba), and the Silver Wattle A. dealbata.
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Some trees of Cooba were noticed with a diameter of two feet.

Only a few trees of A. dealbata were seen, but they were large

and had the same silvery appearance that is so constant a feature

on the highlands. In coming from Bourke these were the first

of typical A. dealbata noticed. They were on the south side of

the river at about 17 miles below Forbes, and were flowering in

the first week in August, 1899. I have never seen any others

within fifty miles of this spot.

From Forbes to Pinnacle Mines, a distance of about 20 miles

southerl}^, the country is level, and only those species were seen

which belong to the flat country. Casuarina Cunninghamiajia

is found only on the Lachlan close to Forbes, but C. Luehmanni

and C. Cambayei are noticed at intervals along the roadside.

Myoporicm deserti, Callitris 7'obusta, Eremoj)hila Mitchelli, Hetero-

dendron oleoifolium and Geijera parvijlora (Wilga) are also dis-

tributed throughout this stretch of country.

The Acacias noticed were :

—

A. dealbata (green variety), A.

homalophylla, A. Oswaldi and A. petidula which is here and to

the southward more generally known as Boree than M3^all, the

latter name, as well as Yarran, being often applied to A. homalo-

phylla.

Uucalyptus rostrata is to be seen near the Lachlan and on

many of the swamps to the southward. E. melliodora, E. Wooll-

siana and E. conica are common along this road, while E. hemi-

2Jhloia var. albens is seen only when nearing the Pinnacle Mine

on a slight rise.

About three miles south-easterly from the mine is a very con-

spicuous hill known as the Pinnacle Mountain, which may be dis-

tinctly seen from the top of Canoblas near Orange on a clear day.

It appears to be an outlier of the Devonian period, though in the

course of a walk across it I found no fossils to prove this. On

the northern side it ends abruptly, forming a few small sandstone

cliff's which look somewhat imposing when viewed from the sur-

rounding plains. On approaching it from the western side the

following trees and shrubs were seen :

—

Casuarina LueJiinanni,

Callitris robusta (plentiful), Ereniophila longijolia (in limited
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quantity), Celastriis Cunninghamii (a shrub), Fusanns acuminatiw

(Quandong), Cassia ereniophila, Eucalyptus melliodora, E. Wooll-

siana. Acacia s2)ectoMilis, A. hakeoides and A. Oswaldi. On
ascending the Mount, A. amhlygona, A. do7'atoxylo')i (Currawong^,

Helichrysum sp., Caladenia coerulea. Eucalyptus tereticornis var.

dealbata (Mountain Gum), Callitris calcarata (Mountain Pine),

and Brachyloma daphnoides, Benth., were noticed. The strong

sweet-scented flowers of this last.named little shrub were plentiful

the first week in September. Towards the north side are Tecoma

australis (Bignonia), Beyeria viscosa, Phyllanthus thynioides, Sieb.,

and Exocarpxis cupressiformis (Native Cherry). Other plants

distributed about the top are Grevillea floribunda, Calythrix

tetragona, J^dhiW., Dillivyniajimiperina, viiQh.^Zieria aspalathoides,

A. Cunn., Casuarina quadrivalvis (She Oak), and Morchella

GOiiica, Pers. This latter and other somewhat similar species of

Fungi were known to the aborigines by the name of Merl. On
the eastern side is Eucalyptus hemiphloia var. albens, also extend-

ing round to the south, where it is associated with E. sideroxylou.

Wherever these two trees grow together, a third tree, which looks

very much like a hybrid between them, may be expected. This

is E. affiiiis, often called White Ironbark and sometimes Black

Box. It was found here in company with the above trees.

This species has been under my notice for about ten years. It

was first seen at Orenfell, and was then discussed with several

bushmen, who all agreed that in outward appearance it seemed

to show quite as much affinity to E. hemij)]doia var. albens as to

E. sideroxylou, but in working the timber they found the wood

had more resemblance to the Ironbark than the Box. This

testimony has since been supported by others. Outwardly it is

in its lower part, where the bark is fairly rough, that the likeness

to the Ironbark is seen; while the upper part, having a much
smoother bark, suggests a relationship to the Box. The usual

colour of the bark is brown, and by this alone it may general]}^

be separated on sight from the other two species. When the

bark is first removed it is found to have a greenish-yellow sap

similar to the Ironbark, while that of the Box is white. The
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timber is tougher than that of the Ironbark and not so dry, and

is considered by many to be better for wheelwright's work than

either the Ironbark or the Box. Its colour is lighter than that

of the former and darker than that of the latter. The trees are

never plentiful, and in a forest of E. sideroxylon the proportion

would roughly be about 15 or 20 of the latter to one of ^. affinis,

but the proportion varies in different forests. In the western

districts E. sideroxylon is generally found on ridges, while E.

heynijMoia var. albens takes the sides and more open countr}^ as

well, though the two species are often found growing side by side,

and both flower about the months of April, May and June. As
a general rule I have noticed that E. ajfinis is found growing

close to E. sideroxylo7i, and is seldom out in the open with the

Box, thus showing that it has a greater similarity, as regards

habitat, to the former species. In its bads, fruits, bark and

timber, it appears to be just about midway betw^een the two species,

and shows very little variation. In view of all its characteristics,

I am strongly inclined to the opinion that the species is one of

the newest Eucalypts, and has been evolved in some way from

E. sideroxylon. Circumstantial evidence alone seems to point to

the conclusion that the species is the result of hybridization, but

it is of course quite impossible to speak with any certainty on

the matter, for even if such were the case it would be almost

impracticable to secure proof.

Messrs. Deane and Maiden have recently described a question-

able hybrid, long known as a separate tree growing near Cabra-

matta, and named it E. Boormani (these Proceedings, 1901, xxvi.,

339). This tree, though somewhat similar, would not generally

be confused with E. affinis, as it shows such a strong affinity to

E. siderophloia in addition to E. hemiphloia. The Ironbark-Box

of Concord is also easily separated, as it shows an undoubted

affinity to E. paniculata.

In most respects E, affinis is indistinguishable from the Iron-

bark- Box of Nymagee (mentioned in previous papers) except by

the buds and fruits. As regards bark and timber, they appear

to be identical. The fruits of the Nymagee tree are much
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smaller, and it' these trees are hybrids between E. sideroxylon and

E. WooUsiana, the difference in size of fruits would be accounted

for, as those of the latter are generally less than half the size of

E. heniipMoia var. nlbens.

If E. ajflnis were originally produced by hybridization, it seems

to be sufficiently well established now to propagate itself without

assistance from other flowers, for on one occasion only I found

a single tree of it when driving along a track through a forest of

E. sideroxylon near Reefton in the Temora district. I had no

time to examine either side of the road, and no trees of E. hemi-

phloia var. cdbens were in sight, though I afterwards found that

they were plentiful on a ridge a few miles to the eastward, but

cannot state the exact distance to the nearest tree.

E. ajflnis may be found on ridges near Dubbo, Wellington,,

Peak Hill, Molong, Parkes, Grenfell and Temora, and, like E.

sideroxylon, has a decided preference for sedimentary formations.

In giving all the above particulars my object has been to make

available any facts I have collected, without trying to prove any

theories for or against hybridization. One thing undoubtedly

seems evident, which is that the conditions which are favourable

to the production of both E. sideroxylon and E. hemiphloia var.

alhens are also suitable to E. affinis.

In regard to the botany of the Pinnacle Mount, one feature

noticed was the presence of more species of the coast flora than

had been previously seen at any spot in coming fi'om Bourke,

representatives of the following genera being found for the first

time:— Brachyloma, Phyllanthiis, Calythrix, Dillwynia and

Zieria. Some other coast forms found here have been mentioned

in previous papers.

From Pinnacle Mountain to Marsden, near Lake Cowal, via

Blink Bonnie, is about 30 miles south-westerly, being chiefly

plain country. The trees and shrubs noticed were as follows :

—

Eremophila Mitchelli, Ileterodendron olecefolium, Callitris robusfa,

Myoporum desert i, Pittosporum phillyrceoides, Geijera pa.rvij{oray

Exocarpus aphylla (Stiff or Jointy Cherry), E. ciipi'essiforinis,

Hakea leucoptera (not plentiful), and Ajyophyllum anomalum

(Warrior Bush), which was very scarce.
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Casuarina Luehmanni was abundant along the first part of

the road; C. quadrivalvis was noticed once about half-way on a

porphyry hill near Mount Tallabung; and C. Cambagei (Belah)

was plentiful along the latter half, clumps of its dense dark green

foliage standing out conspicuously about the plains, which were

otherwise partly silvered over with Acacia pendula (Boree).

The Acacias passed were:

—

A. homalophylla, A. hakeoides, A.

Oswaldi, a little of A. doratoxiflon, A. decora^ which seems sure

to be found where the formation is porphyry, A. stemopliylla

along the banks of the Bland Creek, and miles of A. pendala.

In crossing the plains one is impressed with Nature's successful

efforts at landscape designing. An open plain of two or three

miles extent is entered, which sometimes appears to be hemmed

in with Belah and Boree, but in proceeding, openings are found

which widen on approach. At first glimpses only are obtained

through these spaces, and one is interested in trying to see what

is beyond. Gradually there develop other plains, which are all

connected, or perhaps should be considered as parts of one great

design, artistically divided and decorated by the imposing dark

green foliage of the Belah, or the graceful pendulous forms of the

Boree.

The Eucalypts found between the Pinnacle and Marsden were

E. hemiphloia, var. albens only at starting, E. melliodora,

E. Woollsiana, E. tereticornis var. dealbata, E. rostrata, and E.

populifolia, the last-named being only in the latter part and not

plentiful. E. conica was not seen, although the conditions seemed

often favourable, and its southern limit is beyond this point.

Still it is not strongly represented south of here. E. rostrata

was found along the banks of the Bland Creek above Lake Cowal,

and also extending back on the flats.

Some specimens of E. rostrata were collected with buds having

a partially double operculum, which is apparently a feature to be

found on most Eucalypts if extended observations be made. It

has occurred to me that these outer opercula (except in such cases

as that of E. maculata, the Spotted Gum of the coast) have been

formed from parts of the original bract or thin membrane which
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in the early stoge of inHorescence often encloses each cluster of

buds. The covering referred to seems to be inside of the ordinary

bracteoles which are usually seen around the buds, and much finer

in texture In most cases this covering is soon burst by the grow-

ing buds, and the fragments are blown awa3\ A trace, however, is

often left at the base, and may sometimes be seen around the

pedicels, appearing as several small bracts. But in some cases

the point of each bud appears to push forward into this covering

bract, thereby causing it to assume a conical shape at each point

of contact, and before breaking, it has capped the upper part of

each operculum. For a time this cap appears to adhere and grow

thicker, but gradually becomes dry and brown, when it readily

catches the eye. It is then found to be simpl}^ resting on the

true operculum, scarcely adhering, and can be removed by a

gentle touch. In no case have I found it as long as the opercu-

lum proper, generally less than half. I have collected fairly

advanced buds of E. dives, Schau., wholly enclosed in the bract,

but in the handling and drying the structure was in consequence

destroyed.

The above remarks are put forth tentatively, as owing to the

delicate construction of the buds, and the somewhat uncommon
occurrence of this outer operculum, it has been impossible to get

a complete series of specimens to explain the phenomenon in a

manner that would admit of no doubt, the stage requiring further

investigation being the period between when the buds are wholly

enclosed, and that at which the outcap begins to change colour.

Early in the year 1900 I was informed by a miner named
Kelly who resides in the Grenfell district, that about fifteen years

previously he had been a stockman near Lake Cowal, and had

seen some trees near there which appeared unusual for the

locality. He had also visited Queensland, and had seen there

much of what he believed was the same species, which was called

Brigalow, He moreover stated that he knew of no other such

trees anywhere in the district, and that this clump consisted of

one large tree and a number of little ones. Having obtained

particulars of the locality, which is about 3^ miles west of
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Marsden, I decided to visit the spot if fortune should ever take

me in that direction. Later in the same year I had to pass

through Marsden, so rode out to the locality indicated. The

country consists of plains sparsely timbered with Acacia jMiidula,

Geijera jmrvijiora, Hakea leucoptera, Casuai'ina Cambagei, Hetero-

denclrcn olecefolium, EremojJiila Mitchelli, EucalyjHus Woollsiana,

andX populifolia. When within about half a mile of my destina-

tion, an opening in the timber enabled me to see a cluster of shining

leaves which had that characteristic sheen so well known by

travellers among the Brigalow, and a closer inspection proved

that the trees were Acacia harpophylla, F.v.M., as surmised.

The fact of Brigalow growing in this locality is full of interest,

as the species is chiefly a Queensland one, but comes into New
South Wales in considerable quantity on the north, though

thinning out as ib extends southward, and occurring only in

patches. The most southern patch, other than that under dis-

cussion, with which I am acquainted in the interior, is at Nyngan,

and I have travelled considerably over the area included between

Dandaloo, Nyngan, Nymagee, Mount Hope and Condobolin with-

out ever having heard of it. The most southern point recorded for

Brigalow is Scone, on the eastern watershed (vide previous paper,

Part iii., p. 209). Marsden, which is almost due west of Sydney,

is nearly 120 miles south of Scone (or 230 miles south-west), and

150 miles south of Nyngan.

Instead of finding one large tree surrounded by small ones, I

found a cluster ranging from 10 to 30 feet high covering an area

of nearly five acres. An enclosure roughly ten chains north and

south by five chains east and west would include the whole clump.

Most of the trees were very shapely, throwing out branches at a

few feet from the ground. An east and west fence passes

through the northern half. A search for the original tree resulted

in the discovery of an old stump standing about 10 feet high,

and two feet in diameter at the ground, though tapering

considerably towards the top. This was situated about the

centre of the extreme western edge, thus showing that the

spread of seed from this tree must have been caused by winds
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which blew chiefly from the westward, ranging from about

N.N.W. toS.S.W. It is not usual for the easterly winds to jDene-

trate so far into the interior, so the distribution is in the direction

that might have been expected. How the first seed came there

is a question most diflicult to answer. [t is known that the

seeds of the Acacia family were used as food by the aborigines,

who would perhaps sometimes carry them a distance for this

purpose, notwithstanding their improvident nature. But owing

to the very dry stretch of country between the Lachlan and the

Bogan in the direction of the Brigalow country, I doubt if there

was much communication between the aborigines of these

districts, so that the solution of the question may not be here.

It is also known that the seeds of Acacias are enclosed in a

very strong testa and preserve their germinating powers for very

many years. Seeds are often distributed by birds, and the late

Dr. Woolls in his " Lectures on the Vegetable Kingdom," points

out that some are also frequently carried in the manes and tails

of horses. This is a common occurrence in the western districts,

where the seed vessels of many of the grasses and herbs occur as

burrs, which have the effect of matting the manes and tails.

However, in the present instance it must have been brought some

considerable distance, possibly before horses had reached the

neighbourhood, and there was a time when this original tree was

the only one in the locality, thereby presenting an unusual

feature. There is another method of distribution which may
often account for trees being found in outlying situations, and

that is distribution by wind. Whirlwinds are of common
occurrence in the interior, acting quite independently of ordinary

wind storms, and along the track which they happen to take they

fairly sweep the ground of dust and leaves, &c. The noise made

by the rustling of the material when -being taken up in the spiral

current may be heard a hundred yards off. It is not unusual to

see a column of dust extending nearly a quarter of a mile upwards,

and visible several miles off. In this way various kinds of seeds

may be carried up, but the probability is that in most cases they

46
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soon fall. Some, however, when attached to light substances of

a suitable shape to be easily blown about, may get carried away

in an upper current after being raised by the whirlwind. Many
of the prevailing high winds in the interior come from a direction

approximating the north-west, reaching the coast in the summer

as hot winds; and besides the amount of matter raised by those

winds alone, they are undoubtedly fed in a small wa}^ b}^ whirl-

winds. A careful study of the distribution of several species

between the Bogan and Lachlan will show that the spread has

been towards the south-east. Two species in particular may
be mentioned as having travelled in this way, viz., Acacia

aneura (Mulga) and A. excelsa (Ironw^ood) ( Vide Part iv,, p. 321).

It is possible that there are small clumps of Brigalow nearer

to Marsden than Nyngan. It may perhaps extend south-

ward from Cobar, but if so, I am satisfied from the result of

numerous enquiries made that it is rare. In fact it is scarce any-

where south of the Great Western Railway. I could find neither

flowers nor pods the first week in September, and it is curious

that various collectors have from time to time exjoerienced a

difficulty in getting complete specimens. When the species was

first described the pod was said to be unknown, and this part of

the description was only supplied by Messrs. Maiden and Betche

in 1899 (these Proceedings, 1899, Part iv.), although pods had

been collected prior to this later date.

Another instance of this isolation was once noticed in the case

of a Eucalypt which was not even supported by seedlings. In

the year 1890 my assistant drew m}^ attention to a tree growing

about 10 miles west of the road from Young to Grenfell, at a

point about midway between these two places. Mr. Quinn, the

owner of the land upon which the tree grew, stated that it was

the only one of its kind which he had ever seen, never having

been in the interior, but a Western man had told him it was a

Mallee and that no others were to be found within 50 miles of it.

In 1892 I visited Cobar, and at once recognised one of the Cobar

Mallees as being similar to the solitary tree near Grenfell. As

I did not collect specimens from the Grenfell tree, I cannot speak
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with certainty, but believe the species to be that which has since

been described by Mr. Baker as E, viridis. I have also since

travelled over most of the area between Grenfell and Wyalong,

and have never met with an}' Mallee within 50 miles of this

solitary tree.

Between Parkes, Condobolin and Marsden the total number of

Eucalypts noticed was eleven, viz.:

—

JE. melliodora, E. Woollsiana,

E. hemijjhloia var. albens, E. sideroxi/lon, E. qffinis, E. conica, E.

tereticormis, E. tereticornis var. derdhata, E. rostrata, E. populifolia

(scarce), and E. largijiorevs towards Condobolin.

Xo Mallees were seen within this area, the locality being rather

too far east for them, and the country unsuitable through being

made up chiefly of river formation.

The Acacias were represented by A. JiomaJophylla, A. pendula^

A. hakeoides^ A. decora (scarce), A. Osivuldiy A. doratoxylon, A.

amhlygona (on Pinnacle Mountain only), A. salicina, A. stetio-

phylla, A. spectabilis (scarce), A. acinacea (1), A. hmyophylla (west

of Marsden), A. dealbata (scarce), and A. dealhata (green variety).

The Casuarinas were :

—

C. Cuniihighamiana, C. Luehmanni,

C. qicadrivalvis and C. Camhagei.

EXPLANATION OF PLATES.

Plate xxxi.

Fig. L

—

Acacia pendula, A. Cumi., (Myall or Boree), Forbes, N.S.W.

Fig. 2

—

Acacia aneura, F.v.M., (Mulga), Bourke, N.S.W.; Geijera parvi-

Jiora (Wilga), on the left; Grevillea striata (Beefwood), a young tree

on the right.

Plate xxxii.

Fig. L

—

Heterodenclron ole<efolium Desf., (Rcsewcod), Forbes, N.S.W.
Fig. 2.

—

Casuarina Luehmanni, R. T. Baker (Bull Oak), Peak Hill, N.S.W.

Plate xxxiii.

Casuarina glauca, Sieb. , on the right near salt water; G. Cunninghamiana,

Miq., large trees in fresh water.
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STUDIES ON AUSTRALIAN MOLLUSCA.

Part V.

(Continued fr07)1 page ^5.)

By C. Hedley, F.L.S.

(Plate xxxiv.)

Daphnella Tasmanica, T. Woods.

A confusion between D. tasmanica, T. Woods (P.R.S.Tas. 1877,

p. 138) and Oithara tasmanica, T, Woods (P.R.S.Tas., 1875, p.l45)

caused me to erroneously state (these Proceedings, 1900, p. 725)

that Pritchard & Gatliff had united Mangilia jacksonensis with

the former, whereas it was with the latter that they have correctly

identified it.

Amauropsis moerchi, Adams & Angas.

(Plate xxxiv., figs. 19, 20.)

In the first part of these . Studies, I gave a figure of what I

believed to be this species, but which I now withdraw. My
identification was, as Dr, Dall, Prof. Tate and other correspondents

pointed out to me, a generic error. Mr. Brazier has since fur-

nished me with two examples of A. moerchi, one from a point four

miles north of Ballina, N.S.W., the other from Double Bay,

Sydney Harbour. The Ballina specimen, represented in my
figure, though slightly broken, is 11 mm. long. From the Sydney

shell I have derived the operculum (fig. 20), and by its help have

slightly "-restored " the shell.

MuREX PLANiLiRATUS, Reeve.

Reeve, Conch. Icon, iii., Murex, pi. xxxi., sp. 149, 1845.

In my opinion the species described by Brazier as Murex poly-

pleurus"^ should be reduced to a synonym of this. Apparently

* Brazier, these Proceedings, (2) viii. p. 179, 1894, text figure.
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the same species is recorded by Menke"* as Fusils pallidas,

Broderip, from Western Australia. Since Broderip statedf that

his species came from the Falkland Islands, the identification of

Menke seems improbable.

SCALARIA BALLINENSIS, Smith.

Smith, Ann. Mag. Nat. Hist. (6) vii., 1891, p. 139.

(Platexxxiv., fig. 21.)

Four specimens collected near Ballina, N.S. W., by Mr. J.

Brazier, furnished Mr. Smith with the means of describing this

species; the burden of illustrating it he left for others. A series,

the original lot from which Mr. Smith was supplied, has lately

reached me. Their examination convinces me that S. hallinensis

is a synonym of the common, widespread and variable Scala

granosa, Quoy & Gaimard. A smooth state appears to have been

studied by Smith. My figure is based on a well sculptured

Ballina shell, 15 mm. long.

Turbo exquisitus, Angas.

Angas, P.Z.S., 1877, p. 175, pi. xxvi., f. 18.

(Plate xxxiv., fig. 7.)

jSTo mention has been made of the operculum of this species.

I find that externally it is white, microscopically granulated, with

a thick raised spiral rib of three revolutions. This feature

indicates a relationship between it, T. gruneri and T. stamineus.

The specimen, from the Sow and Pigs Reef, containing the oper-

culum here figured, is much larger than that Angas described, being

19 mm. in length, 17 mm. in major diameter, and 15 mm. in minor

diameter.

* Menke, Moll. Nov. Holl. Spec. 1843, p. 26.

t Broderip, Proc. Zool. Zoc. 1832, p. 194.
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COLUMBELLA FLEX A, n.Sp.

(Fig. 25.)

Shell small, clathrate, bluntly fusiform, a little contracted at

the base, polished, semi-diaphanous but rather solid. Colour pale

brown, suddenly changing to darker on the base.

Including a smooth globose, two-whorled proto-

conch, the whorls are five, flattened, parted by a

channelled suture, the last twice the length of the

spire. Sculpture : about twenty close narrow

regular sharp longitudinal ribs descend the shell

perpendicularly, continuing after each sutural gap

from whorl to whorl and vanishing graduall}' on

the base; the interstices of these longitudinals
Fig. 25. g^j,g interwoven by finer, closer and less prominent

spiral cords, which extend past the longitudinals to the anterior

extremity, numbering 14 on the last whorl and 5 on the spire.

Aperture slightly ascending, not thickened externally, narrow,

perpendicular, denticulated within by several (3-5) entering

ridges. Canal short, recurved. Length 4*5, breadth 1 7 mm.

Hah.—Ladies' Hall Beach, near South Head, S3^dney Harbour;

t\vo specimens (H. L. Kesteven).

Ty pe to be presented to the Australian Museum.

To the kindness of H. L. Kesteven I owe both the opportunity

of describing this species and the excellent drawing which illus-

trates it. The present is readily known from any other small

Australian Columhella by the reticulate sculpture.

Haliotis semiplicata, Menke.

Menke, Moll. Nov. Holl. Spec. 1843, p. 32.

This rare West Australian shell has not been recognised by

any succeeding writer. Tate in his review of Menke's shells

passes it without comment.* Pilsbry consigns it to the list of

unidentified species, f

* Tate, Proc. Linn. Soc. N.S.W., vi., p. 401, 1882.

t Pilsbry, Man. Conch, xii., 1890, p. 126.
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Mr. A. U. Henn collected on the Cottesloe Beach, about four

miles north of Fremantle, W.A., and sent to me a shell which I

have identified with this long lost species. Further, it seems to

me certain that Haliotis fauta, Reeve,* collected by Lieut.

Preston at the " Swan River Settlement," is the same as Menke's

species. I note that though Reeve's figure is the exact length

given by Menke for R. semiplicata, yet it is 4*5 mm. narrower

than the breadth of //. semiplicata. As the specimen from

Cottesloe is of broader proportions than Reeve's illustration, I

attach no importance to this discrepancy.

PUNCTURELLA GALERITA, n.Sp.

(Fig. 26.)

Shell elevated, small but rather solid, summit overhanging the

base, posterior side incurved, anterior steeply sloped. Colour

Fig. 26.

dull white i bleached ?). Sculpture: about 20 low spiral ribs

arise by interstitial growth, broaden rapidly, denticulate the

margin and imprint the interior, the posterior rib dominating its

fellows: indistinct growth-strise cross the ribs and their narrow

interstices; the whole surface is granulate. The apex is inrolled,

of at least one whorl, vertical, with a median sinus. The per-

foration is a narrow slit, taking the place of two furrows and the

posterior rib on the crown of ther shell. The interior shelf

stretches far down. Aperture oval. Height 2 mm. Aperture

2*2 by 1'6 mm.
Hah.—Darnley Island, Torres Straits (Chevert Expedition).

Type in the Macleay Museum.

* Reeve, Conch. Icon. iii. Haliotis, PI. xvii., sp. 68, July, 1846.
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Since writing the above I have taken this species in 15 fathoms

off the Palm Islands and have seen examples gathered at Bunda-

berg by Dr. T. H. May. Probably this, not P. kestevejii, was the

unnamed species collected by the Challenger in Torres Straits.

H PhILINE TRAPEZIA, n.sp.

(Plate xxxiv., figs. 22, 23, 24.)

Shell minute, thin, diaphanous, trapezoidal, the base meeting

the side at almost a right angle, with a narrow umbilical groove.

Colour pale yellow. Sculpture : spire puckered into a few coarse

longitudinal ridges, the remainder of the shell densely covered

with close fine raised spiral lines, parted by interstices of equal

breadth; on high magnification the raised lines develop into

chains (fig. 24). The lower columella follows a C curve; above

the umbilical groove it stands out from the whorl as a wavy ridge,

terminating posteriorly in a sharp transverse callous ledge. The

spire is plane, of two whorls separated by a deeply channelled

suture; the apex is immersed. Length 1-9, breadth 13 mm.

Jlab.—Off Shark Point, Sydney Harbour; 12 fathoms, on a

bottom of mud and weed (J. Brazier).

T y p e to be presented to the Australian Museum.

This species is apparently allied to the British P. scabra,

Miiller. Probably Scaphander^ multistriatus, Brazier (these

Proceedings, 1900, p. 510) should follow this into Philine.

Marinula patula, Lowe.

(Plate xxxiv., fig. 18.)

The synonomy of this species is given by Tate & May (ante,

p. 419). Mr. Brazier tells me that he was informed by Mr. A. E.

Smith that Auricula cymbae/orrnis, Recluz (Pfeifi*er, Mon. Auric,

p. 63) also belongs here. As the only illustration of this shell is

in a rare work not generally accessible to students, I add a draw-

ing of an old and incrassate specimen from Middle Harbour,

10-5 mm. in lenojth.
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FlAxMMULIna spaldingi, Brazier.

P^razier, Proc. Linn. Soc. N.S.W., i., 1876, p. 103.

(Plate xxxiv., ftgs. 9, 10, 11.)

These drawings are taken from a specimen collected by Mr.

Brazier at Bet Island, Torres Straits, which measures, height

2-\, major diameter 4, minor diameter 3-6 mm.

F. SPALDINGI var. CARINATA, Brazier.

Brazier, Proc. Linn. Soc. N.S.W., iv., 1880, p. 393.

(Plate xxxiv., fig. 8.)

To the same scale as the above is drawn an example of this

marked variety from Thursday Island.

ToRNATELLiNA MASTERSi, Brazier.

Brazier, Proc. Linn. Soc. KS.W., i., 1876, p. 108.

(Plate xxxiv., tigs. 13, 14.)

One of the types from Darnley Island, 2*9 mm. in length, is

shown at fig. 14. An example of T. petterdi, Brazier (op. cit.

p. 109) from No. iii. Barnard Islands, 2*7 mm. long, is represented

by fig. 13. It seems to me an immature state of the same species.

T. grenvlllei, Brazier (op. cit. p. 109) appears from a study of the

types also to be identical with 7'. mastersi. To this species belongs

also a Tornatellina from Boyne Island, and Warroo, Queensland,

identified* as T. eucharis.

The double twist on the columella distinguishes this from the

very similar T. oblonga, Pease, of the Central Pacific. T. jack-

sonensis, Cox, is a more slender shell.

Tornatellina eucharis, Brazier.

Brazier, Proc. Linn. Soc. N.S.W., i., 1876, p. 110.

(Plate xxxiv., fig. 12
)

One of the two type specimens from No. iii. Barnard Islands,

2 -5 mm. long, is here shown. I am doubtful if it be not the young

of T. wakefieldcu, Cox.f T. eucharis occurred to me on Fitzroy

Island, Q. T. aperta, Pease, seems closely allied.

* Hedley & Musson, these Proceedings (2) vi., 1892, p. 558.

t Hedley, Records Aust. Mus., iii., 1899, p. 153, pi. xxviii., f. 14.
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DiTROPis MACLEAYi, Brazier.

Cycloinhorus (Ditrojns) heddomei, Brazier, Proc. Linn. Soc.

N.S.W., i., 1876, p. 113, non Blanford, 1869; C. (D.) macleayi,

Brazier, o;j. cit. ii., 1877, p. 122, nom. mut.

^ (Plate xxxiv., figs. 15, 16, 17.)

One of the types from Cape York (1-9 maj. diam., 1*4 minor

diam., 1-2 mm. height) is here shown. The operculum contained

in another specimen is not that of Ditropopsis. The description

is inaccurate regarding the number and position of the keels.

Theora FRAGiLis, A. Adams.

A. Adams, P.Z.S., 1855, p. 226.

(Plate xxxiv., figs. 4, 5, 6.)

The shell here figured came from Lane Cove near Sydney; it is

13-5 mm. long and 7 mm. high. Apparently it is the species

identified by Angas* as Theora nitida, Gould, f a Japanese species.

Gould himself doubted whether his species was not a small and

slender form of T. fragilis, the type of which is from Moreton

Bay, Queensland. In a suite of Theora I gathered at Cardwell,

Queensland, small specimens exactly like the Sydney shells pass

gradually into a shell 18 mm. long, with a sinuate ventral margin.

I have not the material to decide whether the Japanese species is

identical with the Australian, but under the circumstances it

seems best to replace Gould's name by Adams' for the local species.

We are informed by Smith | that Adams blundered grossly in

describing the dentition of this shell.

MoDiOLARiA SPLENDIDA, Dunker.

(Plate xxxiv., fig. 1.)

Under the name of Vollsela splendida, this species was described

by Dunker^ as from California, probably an erroneous locality,

* Angas, P.Z.S., 1867, p. 914.

t Gould, Proc. Boston Soc. Nat. Hist., viii., p. 24, March, 1861.

+ Smith, Chall. Rep., xiii., 1885, p. 90.

§ Dunker, Proc. Zool. Soc, 1856, p. 365.
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for Mr. C. T. Simpson, of the U.S. National Museum, writes to

me that he does not know this species as American. Then

it was figured by Reeve* as Litkodomus spleiididus, from

Sydne3^ Neither the change of genus or of liabitat is explained

by Reeve. As regards his classification, he was perhaps influenced

by Chenu, who figured the speciesf as Bottda splendida. Chenu's

mistaken reference of this species to Botula has been disastrous.

Morch| introduced Botula as a subgenus of Litliophaga (Litho-

domus according to Reeve), and named two species under it,

Modiola ifagina, Lam., and Mytilus fuscus, Gmelin. In effect

Chenu substituted another type and misled Stolickza,§ among

others, into placing a wrong interpretation on Mcirch's genus.

M. splendida is nearly related to Modiolaria barbata, Reeve.
||

By their hirsute epidermis these differ from the typical expression

of the genus.

J/, splendida seems a rare shell. It is recorded by Whiteleggell

as found off George's Head, Sydney Harbour, and it has been

collected by Mr. J. Brazier at Ballina, N.S. Wales.

Spisula parva, Petit.

(Plate xxxiv., figs. 2, 3.)

This common, estuarine and gregarious bivalve varies con-

siderably in size and shape. Several names have been bestowed

upon it, and though the synonomy has not before been con-

solidated it has in part and locally been recognised. The exterior

has has been several times figured, but the accompanying sketches

drawn from a S3^dne3^ specimen 29 mm. long are the first to deal

* Reeve, Conch. Icon. x. Lithodomus, pi. v , f. 31, Jan. 1858.

t Chenu, Man. de Conch., Pt. ii., p. 156, fig. 775, 1859.

X Morch, Cat. Conch. Yoldi, p. 55, 1855.

§ Stolickza, Cretac. Fauna South India, iii., pp.370, 375-6, 1871.

'! Eeeve, Conch. Icon. x. Lithodomus, pi. v., f. 27.

IT Whitelegge, Journ. Eoy. Soc. N.S.VV., xxiii., 1889 (1890), p. 244.
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with the hinge. The following in chronological order are the

names applied to it :

—

1. Gnaihodon parvum, Petit, Journ. de Conch, iv. 1853, p. 358,

pi. xiii., if. 9, 10; Sowerby, Conch. Icon, xix, 1873, pi. i.,

f. 6. Moreton Bay, Q.

2. Mactra rostrala^ Reeve (not of Spengler, 1802, nor of Philippi,

1846), Conch. Icon, viii., 1854, pi. xix., f. 104. Collected by

F. Strange in Moreton Bay, Q. Dall unites (Proc. U.S. Nat.

Mus, xvii., p. 106) this with the foregoing as Spisula jyctrva,

Petit.

3. Mactra corbidoides, Deshayes, Proc. Zool. Soc. 1854, p. 63;

Reeve, Conch. Icon, viii., pi. xix , f. 103. Locality unknown.

4. Spisula cretacea, Angas, Proc. Zool. Soc. 1867, p. 909, pi. xliv.,

f. 6. Port Stephens, N.S.W.

5. Spisula 2?ioducta, Angas, Proc. Zool. Soc. 1867, p. 909, pi. xliv.,

f. 7. Port Jackson, N.S.W.

6. Mactra fluviatilisy Angas, Proc. Zool. Soc. 1871, p. 20, pi. i.,

f. 31. Hawkesbury River, N.S.W. On the authority of

Brazier these three species of Angas are united by White-

legge (Journ. Roy. Soc. N.S. Wales, xxiii., 1889 (1890),

p. 236).

EXPLANATION OF PLATE XXXIV.

Fig. I.—Interior of left valve of Modiolaria splendida, Dunker.

Figs. 2, 3.—Hinges of Sinsula ixirva, Petit.

Figs. 4, 5, 6.—Different aspects and hinge of Theora fragilis, A. Adams.

Fig. 7.—Operculum of Turho exquisitus, Angas,

Fig. 8.

—

Flammulina spaldingi var. ccuinata, Brazier.

Figs. 9, 10, II.—Various aspects of Flanmiulina spaldingi, Brazier.

Fig. 12.

—

Tornatellina eucharis, Brazier.

Fig. 13.

—

Tornatellina petterdi, Brazier.

Fig. 14.

—

Tornatellina mastersi, Brazier.

Figs. 15, 16, 17.—Various aspects of Bitropis macleayi, Brazier.

Fig. 18.

—

Marimila patiila, Lowe.

Figs. 19, 20.—Shell and operculum of Amauropsis vioerchi, Adams & Angas.

Fig. 21.

—

Scalaria ballinensis. Smith.

Figs. 22, 23, 24.—Different aspects and sculpture of Fhiline trapezia, Hedley.

All enlarged and to various proportions.
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THE PROTOCONCHS OF CERTAIN PORT JACKSON
GASTEROPODA.

By H. Leighton Kesteven.

(Plates xxxv.-xxxvi.)

In the "Catalogue of Tertiary Mollusca in the British Museum'^

(Introduction, p. xiv.) Harris sa3^s :
—" I have found that the

greatest difficulty in defining the brephic [or nepionic] stage is in

those cases where a strong varix has been thrown up at the con-

clusion of the embryonic stage, and it seems right that this should

be so. For the varix certainly indicates a pause in the grotvth of
the shell, and it is reasonable to suppose that during that pause the

animal toas passing through the brephic stage, but did not continue-

to make the normal shell of that period, except partially, it may
be, in some instances. I have even doubted Avhether in certain

instances the varix alluded to was not, in fact, the only manifesta-

tion of the growth of the shell during the brephic [or nepionic] stage."

The italics in both instances are mine.

In some of the shells discussed here, especially Murex australis,

the sculpture of the shell which follows the "varix thrown up at

the conclusion of the embryonic stage " is, in miniature, that of

the adult. The original of tig. 11, pi. xxxv., is on that account

identifiable without obtaining a series.

The auxological terms of Professor A. Hyatt apply to morpho-

logical not conchological periods of "growth. That being so, it

seems to the writer that the nepionic stage of the marine Gastero-

poda may be defined thus:—that stage in which the embryo, having

reached its full development, loses its embryonic characters and

assumes its adult form. If this be right, that there should be a

pause in the growth of the shell is only natural, and I would
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suggest that it may be that where no varix has been thrown up

the mollusc has left no conchological record of the nepionic period.

The arguments which might be advanced in support of this

suggestion are of necessity only deductive and analogous, and

therefore not conclusive; but they are sufficiently so to defend

my use of Hyatt's term ananeanic (Hyatt, Zool. Anz. No. 427,

1893, p. 327) for early adult structure instead of the term brephic

( = nej)ionic) used by Harris {loc. cit.).

It will be noticed that the descriptions are of " Protoconchs "

and "Apices." The distinction is perhaps arbitrary, but never-

theless useful. The former term is applied to a detached embryo,

the latter to one which is attached to some adult structure."^

Before proceeding to describe the apices, it may be deemed

fitting to give an account of my mode of identifying them.

Whilst sorting sand, shells are met with which are at once

recognisable as young; these are the material on which I start to

work. In some instances specimens consisting of a protoconch

and only one adult whorl are identifiable, but in most cases a

series illustrating the growth up to the paraneanic and even the

ephebic stages, is needed before the young can be identified with

certainty. Murex anstralis, Quoy &: Gaim., is illustrative of the

former instance, whilst Tritonium fusiforme^ Kiener, is illus-

trative of the latter. I had to obtain an almost complete set of

specimens, that is, a series illustrating almost every stage in the

growth of the shell, before I could determine its young satisfac-

torily, I have found it more practical to obtain the young shells

first and refer them to adults, than to take an adult shell and

determine to find its young. I would warn students from iden-

tifying young shells hastily; some of them are very deceptive;

for example, the sculpture and general appearance of T.fusiforme

up to the end of the paraneanic stage are so suggestive of T.

exaratiis. Reeve, that I at once put it down as the young of that

species, and it was only when I had obtained a large series of

* For the purposes of this paper I have found it convenient to speak of all

post-embryonic structure as adult structure.
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the latter that I discovered my mistake. Such an instance as

this calls for a most careful examination of ever}'- species dealt

with.

The protoconchs treated of in this paper have occurred to me in

sand from various bays in and around Port Jackson, and have

been identified in the manner described above.

MuREx AusTRALis, Quoy &, Gaim.

(Plate XXXV., figs. 10-11.)

ProtoGonch balloon-shaped, imperforate, solid, brick-red fading

to yellow at the tip, consisting of about one and one-half whorls,

defined by a rounded varix; devoid of an epidermis; sculptured

with slightly waved transverse ribs, as broad as their interstices,

and with very fine punctured revolving groove lirse, the transverse

sculpture becoming fainter towards the tip, leaving the first half

whorl ornamented only by the revolving lirse, the absolute nucleus

being almost smooth. Mouth almost rpund, but the short, broad

canal gives it a pear-shaped appearance. Outer lip thick, well

rounded. (The specimen figured shows the commencement of

the adult structure from inside the variced lip). Inner lip thin,

well defined. Pillar twisted. Anterior canal short, rather wide

and shallow: there is no sign of a posterior canal. Dimensions

of protoconch, length 2, breadth 15 mm.

MuREX ANGASI, CrOSSC.

(Plate xxxvi , figs. 6-7.)

Ajjex thin, semi-pellucid, of about three-quarters of a whorl,

defined by a varix, devoid of an epidermis, its surface polished,

showing only very fine growth-lines. The whorl is obtusely

angulated high up, the varix is prominent up to this angle, where

it ceases, the transition from embrya to adult being marked on

the top of the whorl by a slight groove only, the tip of the nucleus

depressed.

I have not obtained the protoconch detached. Fig. 6 represents

the youngest example I have. The dimensions of this specimen

are, length 2*3, breadth 1-.3 mm.
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Tritonium pusiforme, Kiener.

(Plate XXXV., figs. 3-5.)

Frotoconch ovoid, umbilicate, thin, semi-pellucid, shining,

corneous, light brown, variously marked with spots or stripes of

darker colour, consisting of about three whorls, covered with a

very thin light brown epidermis. Transversely sculptured with

very line growth-lines; the epidermis supplies four ciliated ridges

which encircle the last whorl, the top one of which is continued

on the earlier whorls. Mouth nearly ovoid; outer lip thin, well

rounded, and very slightly reflected; inner lip undefined; pillar

short, slightly bent. Anterior canal merely indicated by a broad

shallow sinus. Umbilicus small, and owing to the transparency

of the shell only seen in certain lights. The transition from

embryo to adult is marked by a very slight reflection of the outer

lip of the embryo and the complete change of the shell-structure.

Dimensions of protoconch, length 2, breadth 1*9 mm.

Tritonium olearium, Linn.

(Plate XXXV., figs. 4-5.)

Protoconch thin, attenuately conical, imperforate, semi-pellucid,

shining, corneous, light brown, consisting of six whorls, under

the microscope very finely transversely and longitudinally lirulate,

covered with a very thin, light brown epidermis. Mouth some-

what ovate; outer lip thin, rounded; inner lip distinct; pillar

slightly bent back anteriorly. Anterior canal distinct under the

pillar but undefined on the outer lip. The junction of the

embrj^onic with the adult structure is marked by a slight varix and

a complete change of structure. A few coarser transverse lines

may be noticed on the body whorl of the embryo just before its

junction with the adult. Dimensions of protoconch, length 4-3,

breadth 2*5 mm.

The general appearance of this protoconch is that of an Alaba^

and but for the anterior canal might be mistaken for one. It

looks peculiarly out of place standing up from the rather flat

crown of the early adult whorls.
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If the whole of the embryonic life is spent as a pelagic exist-

ence, the wide distribution of this species is easily explicable.

Tritonium spengleri, Chem.

(Plate xxxvi., figs. 8-9.)

Apex thin, semi-pellucid, corneous, shining, consisting of four

and one-half whorls, covered with a thin brown epidermis, very

finely transversely and longitudinally lirulate. Junction of

embryo and adult marked by a broad flat varix and a complete

change of structure. Dimensions of protoconch (approximately),

length 3, breadth 2 mm.
The peculiar oblique way in which the apex is set on the adult

whorls is unique. The above dimensions are taken from the

specimen figured.

Tritonium speciosum, Angas.

(Plate xxxvi., figs. 10-11.)

Apex solid, slightly polished, dull yellowish-brown, consisting

of a little more than one whorl, sculptured with fine revolving

hair-lines, which are broken up into irregular lengths. The
junction between embryonic and adult structure is marked by a

small varix and a complete change of structure. Dimensions of

specimen figured, length 3'5, breadth 1-5 mm.

Gyrineum AUSTRALASIA, Perry.

(Plate xxxvi., fig. 1.)

Ranella leucostoma, Lam. [vide Mr. Hedley's Note on this

synonymy, mite, p. 631).

Apex solid, polished; colour variable, of difterent shades of

brown; consisting of about five whorls, perfectly smooth and
devoid of an epidermis. The junction, between embryo and adult

is marked by the sudden acquisition of a complex sculpture.

Dimensions of protoconch (approximately), length 5-3, breadth

4 mm.
Although this apex has a thoroughly strong appearance, it is

generally dropped early in the life of the adult mollusc, half

47
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grown specimens with their apices on being rare. It has occurred

to me that this apex, like that of Scaphella, may have been

deposited inside an original corneous one which was discarded

in, or soon after the mollusc left, the egg-capsule.* The above

measurements of the protoconch are taken from the specimen

figured.

SiSTRUM NEGLECTUxM, Angas.

(Plate xxxvi., fig. 2.)

Apex thin, semi-pellucid, polished, devoid of sculpture and epi-

dermis, of about one and one-half whorls. The protoconch is not

sharply defined, but the acquisition of a slight sculpture suggests

the termination of the embryonic structure Dimensions of the

specimen figured, length 3, breadth 1 -5 mm.

Capulus violaceus, Angas.

(Plate XXXV., figs. 7-9.)

Apex of a little more than one whorl, devoid of an epidermis,

thin, brown, smooth, shining. The specimen figured shows a

division between the embryonic whorl and the succeeding adult

whorl; this is not always present. I have seen specimens which

show no such division. Fig. 9, pi. xxxv., represents the ananeanic

sculpture from a specimen slightly older than the one figured.

The embryonic structure is defined by the acquisition of sculpture.

Greatest diameter of the protoconch 1 mm.

LiOTiA clathrata, Reeve.

(Plate xxxv., fig. 6.)

Apex of one whorl, slightly depressed, thin, smooth, white, semi-

pellucid, shining, defined by the acquisition of sculpture. Greatest

diameter of protoconch 1 -5 mm.

The neanic structure of this species is perhaps more interest-

ing than the protoconch. So unlike the full grown shell is it

* See Ball, Bull. Mus. Comp. Zool. Harvard Coll., Vol. xviii., 1889, p. 452.
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that for a long time I was at a loss to know what the specimens

were. The revolving riblets which so mark the adult shell are

entirely absent, and the whorls, instead of being most prominently

angulated at the lower periphery, are only angulated superiorly;

but the character which most disguises the young shell is its

stellate form. The fine transverse hair-lines which may be seen

between the transverse and longitudinal riblets of a fully grown

shell are closely and uninterruptedly packed all over the upper

surface of a young specimen. But for the deep sutural groove,

the figure represents a similar stage in the growth of Liotia sub-

quadrata, T. Woods.

Turbo stamineus, Martyn.

(Plate XXXV., figs. 1-3.)

Apex of one and one-half whorls, depressed, thin, semi-pellucid,

white, smooth, defined by a thickening of the shell and a loss of

the porcellanous appearance. Light reflected up the perspective

umbilicus may 1)0 seen shining through the apex. Greatest

diameter of the protoconch 1 -5 mm.

The shell at the stage figured is generall}^ bleached a dull white,

but I have a specimen in which the ananeanic structure is varie-

gated with bright crimson and green, and ornamented round the

suture with light blue blotches. The specimen figured show^s the

commencement of the broad sutural clutter.

EXPLANATION OF PLATES XXXV. -XXXVI.

Plate xxxv.

Figs. 1-.3.

—

Turbo stamineus, Martyn; young.

Fig. 4.—Tritonium olearium, Linn.; protoconch attached.

Fig. 5.— ,, ,, ,, ;
protoconch.

Fig. 6.

—

Liotia clathrata, Reeve; young.

Figs. 7-8.

—

Caimlus violaceus, Angas; young.

Fig. 9._ ,, ,, ,, ;
sculpture of same.

Fig. 10.

—

Murex australis, Quoy & Gaimard; protoconch.

Fig.ll.— ^, ,, ,j ,, ;
protoconch attached.
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Plate xxxvi.

Fig. 1.

—

Gyrineum australasia, Perry; protoconch attached.

Fig. 2.

—

Sistrum neglectnm, Angas; showing the apex.

Fig. 3.

—

Tritonium fusiforme, Kiener; protoconch attached.

Fig. 4.— ,, ,, ,, ; fii'st adult whorl.

Fig, 5.— ,, ,, ,, ;
protoconch.

Fig. 6.— Murexangasi, Crosse; protoconch attached.

Fig. 7.— ,, ,, ,, ; a somewhat older specimen showing the pro-

toconch from the other side.

Fig. 8.

—

Tritonium spengleri, Chemnitz; protoconch attached.

Fig. 9.— ,, ,, ,, ; an older specimen illustrating the

oblique position of the protoconch.

Fig. 10.

—

Tritonium speciosum, Angas; protoconch attached.

Fig. 11.— ,, ,, ,, ; sculpture of the protoconch.
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ON THE SKELETON OF THE SNOUT OF THE
MAMMARY FCETUS OF MONOTREMES.

By Professor J. T. Wilson, M.B., Ch.M.
'

(Plates xxxvii.-xlii.)

At the Meeting of the Society, held March 28th, 1900, I

exhibited photographs and wax-plate reconstructions illustrating

the anatomy of the snout of the so-called mammary foetus of

Ornithorhynchus and Echidna. A brief preliminary account of

the conclusions arrived at was published in the Proceedings of

the Society (i).

The present paper aims at presenting a more ample and detailed

account of the facts, accompanied by the necessary illustrations.

The material employed in the investigations which form the

subject of this paper included, in addition to adult specimens of

both Monotremes— (A) the snout of a "mammary foetus" of

Ornithorhynchus, whose external characters were described by me
in a former communication to the Society (2), and which was

originally placed at my disposal by the Trustees of the Australian

Museum; (B) a "mammary foetus" of Echidna of almost precisely

the same stage of development as the younger of two specimens

described and figured by Professor W. Newton Parker (3). Both

Professor Parker's and my specimen were obtained by the

courtesy of the Trusteesof the Australian Museum, though atwidely

different times. (C) Another and" larger " mammary foetus " of

Echidna in my possession I owe to the generosity of my colleague

Professor W. A. Haswell, F.R.S. (D) Through the kindness of

Mr. J. P. Hill I have had access to a series of coronal sections of

the snout of a larger " mammary foetus " of Ornithorhynchus, of

almost the same size and general stage of development as that



718 SNOUT OF FCETUS OF MONOTREMES,

originall}'^ described and figured by Professor W. K. Parker (4),

and again subsequently figured by Professor E. B. Poulton (5).

To the gentlemen who have thus assisted me with valuable

material I desire to offer my grateful acknowledgments.

The investigation has been carried on chiefly by means of serial

sections of the snout region. The sections were stained in hsema-

toxylin and picric acid. Wax-plate reconstructions were made

of the skeletal structures of the snout region of each of the

specimens, with the exception of C. The scale of magnification

employed for this purpose was 40 diameters. In the case of

Model i., (younger Ornithorhynchus) serial photographs of the

sections were traced directly, with thin manifolding carbon paper,

upon the surface of the wax-plates. In the case of the other two

models the drawings were made by tracing the image thrown on

the screen by the projection microscope, and then re-tracing with

the thin carbon paper directly upon the surface of the wax.

This has been found very convenient and greatly preferable to

the inclusion of the paper basis of the drawing in the wax-plate

according to Born's later method.

For the figures illustrating this paper I am indebted to my
wife, as also for valuable assistance in the preparation of the

reconstructions. The figures representing the models have been

drawn from the models themselves, after photographs reduced to

a scale of about five-twelfths of the originals. The sectional

anatomy of the snout of the younger Ornithorhynchus is further

illustrated by the series of figures 13-21, which were drawn with

the aid of the Edinger's drawing-apparatus to a scale of enlarge-

ment of 18 diameters.

I wish also to acknowledge the skilful assistance I have received

from my laboratory assistant Louis Schaeffer, both in the pre-

paration of the wax-plates and in photography of the models.

I.

—

The cartilaginous rostral skeleton in the monotremes.

In 1893 an important advance towards a more correct interpre-

tation of the cartilaginous skeleton of the anterior nasal region
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of Ornithorhynchus was made by Dr. C. J. Martin in collabora-

tion with the present writer (6).

It was then shown that the " large sheet of hyaline cartilage

forming the outline of the great rostrum " previously noted by

Kitchen Parker (4), is continuous with the septum nasi. The

latter, on being traced forwards in the adult, was found to divide

into a smaller dorsal, and a more massive ventral, subdivision.

It was shown that the ventral portion descends and is intercalated

into the anterior part of the roof of the mouth, and, rapidly

widening out, is prolonged forwards into continuity with the

large rostral cartilage. This again is continuous laterally with

the alinasals, and, extending forwards between the diverging

premaxillary crura, spreads both forwards, outwards, and back-

wards to form the peculiar marginal cartilaginous support of the

upper lip—the "valance of solid hyaline cartilage " described by

Parker. The rostral cartilage thus described was identified with

the -'prenasal portion of the axis of the embryonic chondro-

cranium." The anatomy of the region dealt with was illustrated

by a series of figures of transverse sections through the adult

snout, and by a drawing iloc. cit., fig. 17) showing the main

outlines of the bony and cartilaginous snout-skeleton as seen from

the ventral aspect.

It is now desirable to amplify, and in some measure to correct

and reinterpret, the details of the description epitomised above,

in the light of further observations, both upon the adult by Broom

(7), and upon immature specimens of both Monotremes by the

writer.

Whilst expressing his entire agreement with the interpretation

of the rostral cartilage in the adult Ornithorhynchus given by

Wilson and Martin, Broom contributed to the anatomical descrip-

tion highly important observations "of his own. He found that

^' the rostral cartilage does not extend forward to the front of the

beak as an entire sheet. Almost immediately in front of the

plane passing through the anterior part of the premaxillaries, the

cartilage becomes abruptly arrested in the middle line ; but while

this is so, the lateral parts extend forward almost to the front of
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the beak, where they again approach each other, meeting, or

ahuost so, in the middle line. There is thus left in the middle

an oval space entirely free from cartilage. This arrangement I

have found in three different individuals (two males and one

female). The lateral portions of the cartilage curve round back-

wards along the outer sides of the rostral crura, supporting the

lip as shown by Wilson and Martin. It seems probable that this

whole complicated marginal cartilage is a development of the

prenasal. . ."

Broom's interpretation of his facts is worthy of special remark,

since its correctness is largely borne out by the facts of develop-

ment as shown by the reconstructions of the foetal snout now

figured. Referring to the dorsal subdivision of the nasal septum,

he says :
— " Though in the region of the anterior nares it is

considerably removed from the prenasal plate " [which is con-

tinuous with the ventral moiety of the septum nasi] "on passing

forwards it approaches the latter, and ends in close connection

with it, at the point where the prenasal becomes arrested in the

middle line. This point" [marked with an asterisk in his fig. 1,

which should be consulted] "probably represents the anterior

end of the beak in the ancestor of the Platypus, as not only do

the two cartilages here end together, but this is practically where

the two premaxillaries would meet if they came together. Con-

nected with it, moreover, there is a further feature of importance.

On the upper side of the beak in the middle line is a small

thickened area of epithelium (c in fig. 1 ) unlike that of the rest

of the beak. This is probably the remains of the caruncle. If

it be so, and it is quite perceptible to the naked eye, it corrects

the statement of Owen's that no trace of the caruncle can be

found in the adult. Whatever be its signification, it is evidently

closely related to the supposed apical point of the primitive beak,

as a series of fibrous bands pass from it to the latter."

It will presently be shown that the actual condition as seen in

the developing snout very nearly corresponds to this interpreta-

tion.
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The solution of the problem of the snout-cartilage at once

appears when it is realised by aid of the wax-plate models that

the supposed bifurcation of the septum nasi into dorsal and

ventral subdivisions is no genuine bifurcation of the structure,

the appearance of such being due to a fenestration of

the septum. In point of fact, the dorsal and ventral

portions do not merely "end in close connection with one

another " anteriorly, " where the prenasal plate becomes

arrested in the middle line," but they are actually continuous

with one another, and it is this, their point of fusion in front of

a somewhat spacious fenestra, which constitutes the true anterior

border of the septum nasi—^the extreme anterior limit of the

strictly axial portion of the embryonic chondrocranium.

Further, in his figure 1, Broom represents the two halves of

the marginal cartilage of the lip meeting and uniting in front of

the oval gap he discovered; and he speaks (p. 558, line 27) of

"their anterior union." But previously (p. 557, line 22) he has

used the expression " meeting, or almost so, in the middle line."

It is the latter alternative which is correct. The marginal strips

of opposite sides do not meet in front, though in the adult they

maypossibly touch. Thus, in front of what has nowbeen discovered

to be the proper anterior edge of the septum nasi there is strictly

no cartilaginous tissue present in the mesial plane The anterior

edge of the septum is here, as in other mammals, the strict limit

of the mesial chondrocranial axis.

Full demonstration of the correctness of these views is afforded

by the study of the wax-plate reconstructions upon which this

paper is based.

A view of the lateral aspect of the septum nasi in Model i.,

representing the anterior region of the snout of the younger foetal

Ornithorhynchus, is given in fig. 1. Tlie internasal fenestra above

referred to perforates it so close to its anterior end that only a

slender median bar of cartilage forms the extreme anterior portion

of the septum. A section across the snout in this plane is repre-

sented in fig. 15. The posterior border of the fenestra lies

slightly in front of the plane at which the lower edge of the
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cartilaginous septum intercalates itself into the nasal floor to

constitute the '• prenasal plate." Fig. 17 shows a coronal section

immediately behind the posterior edge of the fenestra, whilst the

section shown in fig. 16 passes through the fenestra.

A corresponding view of Model ii., representing the same region

of the snout in the larger "foetal" Ornithorhynchus is shown in

fig. 5. Here the fenestra is less regularly oval than in the earlier

stage. It is becoming vertically more compressed in front.

The same region in the "foetal" Echidna is illustrated by fig. 9

from Model iii. In its stage of development this specimen

corresponds fairly closely to the younger of the Ornithorhynchus

specimens. Both as regards the condition of the septum and of

the prerostral notch, Echidna at this stage deviates less from the

ordinary mammalian condition than does Ornithorhynchus, though

there is no essential difference between the two Monotremes.

It was long ago noted by the late Professor W. K. Parker (8)

that an internasal fenestra like that now described in the Mono-

tremes is a common feature in low Eutheria. He suggests that

it is the posterior margin of such a fenestra which represents the

true anterior limit of the septum nasi. We therefore see that it is

the specialisation of a not uncommon mammalian character which

accounts for much that seems highly peculiar in the Monotreme

snout.

I need hardly say that the septal cartilaginous fenestra above

described has nothing whatever to do with the internasal defect

in the septum of the living Monotreme. The latter is situated

altogether posterior to the plane region represented by the present

Models.

In fig. 2 we have a view of Model i., from the front (the " os

carunculse " has been removed from the model in order to allow

a view of the anterior parts of the snout-cartilage). On either

side the lower part of the anterior margin of the septum is seen

to expand and to become continuous ventrally with the great

cartilaginous sheet prolonged from the nasal floor into the

marginal cartilage of the upper lip. As far back as the plane of the

anterior end of the cartilaginous capsule of the organ of Jacobson
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(about level of s.n. in fig. 3), th emarginal cartilage is directly

continuous with the cartilage of the nasal floor, of which, indeed,

it forms the lateral and anterior expansion. Behind that plane,

however, it is severed from the nasal floor cartilage—the maxilla

and premaxilla coming to intervene between the two—and is

prolonged backwards as a free marginal strip to a point which at

this stage is considerably posterior of the plane of the anterior

border of the maxillary palate (fig. 3). In front, the marginal

cartilage projects forwards on each side into the 11^3, considerably

in front of the plane of the free anterior margin of the septum

nasi

—

i.e. J of the primitive anterior end of the snout.

There is thus formed a deep notch between the marginal

cartilages of opposite sides. This prerostral notch is the original

representative of the oval gap which Broom (7) found in the adult

arresting the rostral or prenasal cartilage in the middle line in

front. At this stage in development the notch lodges the slender

anterior continuations of the premaxillse which connect the latter

with the "OS carunculse" {v. infra). The fibrous bands which

Broom discovered passing from this region to the vestigial

caruncle of the adult can be nothing else but vestiges of these

lost premaxillary trabeculse, together with (and perhaps chiefly)

remains of the os carunculse itself.

Only one of the two premaxillary trabecuhe is shown in this

figure occupying the prerostral notch, for the sake of clearness.

The ventral view of the model in fig. 3 may be consulted in this

connection, in which both the prerostral premaxillary bars are

shown, whilst, also for greater clearness, the prerostral extension

of the marginal cartilage on the right of the figure has been

removed.

The complete cartilaginous ring surrounding the external narial

aperture and the upper of the two osseous splints representing

the body of the premaxilla are both well seen in fig. 2. Compare

figs. 4 (Model i.), 7 and 9 (Model ii.), and figs. 11 and 13

(Model iii.). It will be seen that in the Echidna the cartilage

of the aperture is incomplete.
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The earlier processes by which the definitive palate of Echidna

is constituted have been described in detail by Seydel (9) and

illustrated by him from wax-plate reconstructions of this region,

in stages considerably earlier to those now under consideration.

His fig. 8, taf. XV., may be advantageously compared with figs. 3

and 12 of our Models i. and iii., bearing in mind that the latter

represent the skeletal structures isolated. On p. 466 Seydel

describes the descent of the nasal septum into the plane of the

secondary palate :
— " Der vorderste Theil der oralen Flache des

Septums welcher bei Embryo 46 dem Gaumenloch entspricht, hat

sich abwarts in das Niveau der oralen Flache des secundaren

Graumens gesenkt, er verschmilzt mit der hinteren Umrandung

des Gaumenloches und verschliesst letzteres bis auf die Oeffnungen

der beiden Canales naso-palatini." The present models show,

however, that in later stages the cartilaginous skeleton of the

septum is intercalated in the plane of the secondary palate some

little distance in front of the region of the "Gaumenloch," viz.,

at the triangular depression visible in the figures illustrating the

ventral aspect of each of the three models.

In treating of the formation of the permanent septum nasi,

Seydel refers to Newton Parker's observation of an internasal

communication in the young of Echidna (3), and he remarks upon

this— " Vielleicht erhalt sich diese Communication auch noch bei

der erwachsenen Echidna." It is perfectly evident from Parker's

own words that he had ascertained this actually to be the case

not only in Echidna but in Ornithorhynchus. Seydel is also

unaware of the detailed description of this communication in both

Monotremes given independently of, and almost simultaneously

with Parker, by the present writer (lO).

II. The prevomer (dumb-bell bone) and the palatine process

OF THE PREMAXILLA.

In a paper read before the Society in 1894 (lO) the writer has

recorded a number of observations on the anatomy and relations

of the so-called "dumb-bell-shaped bone" in Ornithorhynchus.
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It was there suggested that this bone is morphologically an

anterior vomerine element. Its homology to at least a portion of

the palatine process of the premaxilla of other mammals was also

discussed, and was considered b}'- no means incompatible with

the vomerine theory propounded by the writer.

In a paper subsequently published in these Proceedings (H),

Dr. R. Broom further discussed the homology of the palatine

process of the premaxilla in the mammalia generally.

In this paper he summarised the arguments of the present writer

in favour of the essentially vomerine nature of the dumb-bell-

shaped bone, and held that "these arguments afford conclusive proof

that the dumb-bell-shaped bone belongs to the vomerine category

and is no part of the premaxilla," He further suggested the

term "prevomer" as preferable to that of "anterior vomer,"

which the present writer, following the nomenclature of W. K.

Parker, had already applied to it. He then proceeded to advocate

the view, already contemplated by the writer, that the palatine

process of the premaxilla in other mammals "is itself a distinct

vomerine element, ankylosed or formed in connection with the

premaxilla."

A further important view is, however, also put forward, viz.,

that the so-called vomers of the Lacertilia, which are topographi-

cally related to the organ of Jacobson in these forms, are in

reality the homologues of the mammalian anterior or prevomers,

and not of the mammalian vomer. In support of this doctrine

he invokes the authority of W. K. Parker, who would seem to

have arrived at a similar conviction.

These views of the nature of the dumb-bell-shaped bone elicited

a reply in 1896 from Professor Symington (12), who had previously

(13) upheld the theory that the dumb-bell-shaped bone represented

neither more nor less than the detached palatine processes of the

premaxilla. The paper was written before Dr. Broom's latest

contribution reached Europe, though this writer's views were

already to some extent known to Dr. Symington through a

previous paper by Dr. Broom dealing with the organ of Jacobson

in the Monotremata (i4).
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It is now unnecessary to enter into any detailed criticism of

Symington's objections to the theory of the vomerine nature of

the dumb-bell bone, as the jDresent writer is of opinion that the

definite prevomerine homology of at least the greater part, if not

of the whole, of the palatine process of the mammalian premaxilla,

may now be taken as sufficiently established, and this position

practically conserves that view of the homology of the bone for

which Symington contended. Indeed in a letter to the writer

Professor Symington says, with reference to the dumb-bell bone,

thar he "does not think there is now much difference of opinion

between us as to its homology."

The question of whether the entire palatine process of the

premaxilla in mammals is prevomerine, as Broom is disposed to

believe, cannot yet be regarded as finally decided. Reason will

now be adduced for the belief that the anterior part of this

process may originate as a direct backward extension from the

body of the premaxilla, whilst the posterior part arises as a

distinct prevomerine element. Such a view is very strongly

supported by W. K. Parker's investigations on various Eutheria.

The figures illustrative of the present paper prove conclusively

that it holds good for Ornithorhynchus, provided we accept the

homology of the dumb-bell bone to any portion of the palatine

process of the premaxilla in other mammals.

In both specimens of the young of Ornithorhynchus, and also

in the .
young Echidna the main body of the premaxilla is com-

pletely divided into dorsal and ventral plates grafted as splints

upon the dorsal and ventral surfaces of the wide-spreading cartila-

ginous place which forms the chief skeletal element of the snout

extending into the lip. These dorsal and ventral parts of the

premaxilla are quite distinct from one another, as was surmised

to be the case in young stages, in the earlier paper on the snout,

contained in the Macleay Memorial Volume (6).

The ventral plate of the body of the premaxilla appears from

below as an elongated and curved strip of bone applied to the

ventral surface of the cartilaginous plate aforesaid. As seen in

Model i., (fig. 3) it tapers away posteriorly, and is there lodged
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ill a sulcus in the ventral aspect of the antero-lateral extension

of the maxilla. Anteriorly it bends mesially and then sends

backwards paramesially a pointed palatine process which reaches

a point exactly opposite the anterior blind extremity of the

cartilaginous capsule of the organ of Jacobson (fig. 1).

The hinder end of this palatine process closely skirts the margin

of a triangular mesial depression or fovea, which is due to tlie

descent of the nasal septum and its appearance in the roof of the

mouth (s.7i'), where it merges in the great cartilaginous plate of

the snout. This same triangular area is faintly indicated in fig.

17, plate xxiii., of Macleay Memorial Vol., illustrating the adult

condition of the cartilaginous skeleton as then conceived. In

that adult figure it is seen to lie immediately in front of the

dumb-bell bone.

Thus in the young stage under consideration, the palatine

process of the premaxilla extends precisely throughout that region

where, in the adult, there is no representative whatever of a

palatine process of the premaxilla. That this true palatine

process of the premaxilla has nothing whatever to do with the

production of the dumb-bell-shaped bone is made certain by the

examination of the later stage of development illustrated in fig. 7

of Model ii. In this the palatine process of the premaxilla still

persists, and is of almost exactly the same length as in the

previous stage, not having shared in the considerable growth of

the surrounding structures. One result of this is that its position

has shifted, relative to the cartilaginous roof of the mouth, so

that it now no longer extends as far back as the triangular fovea

where the septum first appears in the roof of the mouth. It now
also falls considerably short of the anterior end of the capsule of

Jacobson's organ. This bony process has thus become arrested

in development, and no trace whatever of it is to be found in the

adult. But already in this stage (Model ii.) the development of

the dumb-bell bone has begun in the shape of two small bony

splints applied, one on each side, to the ventral aspect of the

cartilaginous capsule of Jacobson's organ. These are visible in

fig. 17, plate iii., of W. N. Parker's paper in P.Z.S., 1894 (3),
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which represents a section through the snout of a young Ornitho-

rhynchus of precisely the same stage of development as that

illustrated by Model ii. The section there figured is somewhat

posterior of the region represented by Model ii.

These osseous prevomerine splints ( = paired rudiments of dumb-

bell bone) extend in the specimen itself from about 1 mm. behind

the hinder extremity of the true palatine process of the premaxilla,

backwards for a distance of 2 '6 mm. They begin in front in the

plane of the anterior end of the capsule of Jacobson's organ

about 1-89 mm. anterior to the anterior margin of Stenson's duct,

and end about 49 mm. behind its posterior margin. Here their

posterior extremities are slightly overlapped by the anterior

margin of the transverse cartilaginous lamina which corresponds

to that visible in Model i. (fig. 3, s.p.c). This lamina is the same

as that transverse strip of cartilage figured in the adult between

the dumb-bell bone and the osseous maxillary palate in fig. 17 in

the paper in the Macleay Volume already cited (6). It is also

shown in my figs. 8 and 9 ^^nf." in my former paper on the

dumb-bell bone (loc. cit.), and the relation to the bone is there

further indicated by the line "d" in fig. 1 of the same paper (lo).

But whereas in the adult I have shown the dumb-bell bone to

extend backwards into the roof of the internasal aperture there

described and depicted, here, in this early stage (specimen D,

Model ii.), the posterior extremities (not included in the model)

of the paired prevomerine elements as yet fall short of the anterior

margin of the aperture by about 0*49 mm.

From this description and from the figs, of Model ii., it is

evident that the prevomerine dumb-bell arises autogenously during

the interval in development between the stages illustrated by

Models i. and ii., and is from the beginning separated by a wide

interval from the true palatine process of the premaxilla. The

latter has, indeed, obviously been receding in an anterior direction

ever since the stage of Model i., in which there was no trace of

the prevomerine elements. There cannot, therefore, at any time

have been any connection or continuity between the prevomers

and the true palatine processes of the premaxillee. This fact
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serves to complete the proof originally brought forward by the

writer to establish the independent prevomerine character of a

much discussed skeletal element. The reconstructions now fisfured

afford complete demonstration of the fact that, quite independent

of the prevomer we find a genuine palatine process of the pre-

maxilla. This entirely harmonises with the results of the exten-

sive investigations of W. K. Parker upon the skeletal constitution

of this region. The fact that Schwink (15) failed to find evidence

of a compound origin of the mammalian palatine process, except

in one case, may very probably be explained b}^ the fact that in

most mammals in which the premaxilla is well developed, the

union of the prevomer and the palatine process proper, takes place

very rapidly, so that the stage of distinct ossific centres is a very

transient one, if, indeed, it can be said to occur at all as a rule.

Here in Ornithorhynchus it is only the arrest in development of

the palatine process proper and its progressive absorption in an

anterior direction, combined with a rapid lengthening of the

snout region and a probable demand for the preservation of the

prevomerine element as a skeletal support in the region of

Stenson's ducts, which determine the preservation of the isolated

posterior element of the so-called palatine process, whilst prevent-

ing fusion with the disappearing anterior element or genuine

palatine process.

III.

—

The OS caruncul^, a specialised prenasal portion of

THE MONOTREME PREMAXILLA.

The caruncle in the young Ornithorhynchus has been recognised

since Owen first drew attention to it in 1865 (I6). The original

idea that it might function in some way similiar to the "egg-

breaker " of some Sauropsida has finally been set aside by the

more recent discovery of a true "eggs-tooth" developed upon the

upper lip, in younger stages of development than had previously

been examined (c/. Seydel, loc. cit. (9), and also Taf. x. of Semon's

illustrations of young of Echidna (17))-

In a previous paper (2) I have figured the caruncle in the

younger of the two mammary foetuses of Ornithorhynchus now
48
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under consideration, whilst Semon has figured earlier conditions

of the caruncle co-existing with the " egg-tooth " in the young of

Echidna (17).

So far as I am aware, no description of the skeletal basis of

the caruncle is extant apart from the abstract I presented at a

former meeting of the Society (i).

Seydel (9) has, however, figured without remark (other than the

lettering " os incis." and "praem.," " unpaarer Fortsatz beider

Zwischenkiefer " in his text-figures 10 and 11) the os caruncul^e

of Echidna, which is evidently at no time so well developed as it

is in Ornithorhynchus.

In fig. 3 (Model i.) the premaxill^e, or rather the inferior

lamellse of them (px.), are traceable forwards into the prerostral

region where they become attenuated and turn up dorsally into

the prerostral notch and in front of the anterior extremity of the

septal cartilage. Here the two osseous trabecul^e (px.) fuse to

constitute a remarkable nodule of bone (o.c.) which forms a

skeletal foundation for the caruncle. This latter structure, as is

evident both from Semon's figures of young Echidna and from

similar stages of Platypus, as yet undescribed, which I have had

the opportunity of examining, attains a relatively large size and

must possess some definite physiological significance, perhaps for

the function of lactation, as yet undetermined. In the specimen

represented by Model i., the os caruncula3, as I have ventured to

name it, has probably already passed the zenith of its development.

In the older specimen it is undergoing active resorption and is

represented by only partially-connected bony nodules, and is

permeated by osteoclasts. In the Echidna specimen represented

by Model iii., the os caruncul?e is still more rudimentary, although

the stage is otherwise almost parallel to the younger of the two

Ornithorhynchus. Its original connection with the premaxilla has

entirely disappeared, and it itself constitutes only an insignificant

oval nodule of bone placed dorsally in front of the upper part of

the anterior margin of the septum, remote from the rest of the

premaxilla (figs. 9 and 10, o.c).
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Even in the younger Ornithorhynchus the interior of the os

caruncuhe (fig. 22) is in part hollowed away by osteoclastic

absorption. Towards the dorsal portion of its interior there

appears in successive sections a patch which shows on high power

examination a structural character indistinguishable from that

of hyaline cartilage, partially calcified, it may be, but which has

not yet undergone neoplastic ossification. What the significance

of this small and apparently cartilaginous vestige may be, I am
unable to determine. Whilst embedded in, it appears tolerably

sharply distinguishable from, the rest of the osseous tissue of the

caruncle.

The further details of the anatomy of the snout-skeleton of the

foetal Monotreme will best receive elucidation in the course of a

description of tlie plates.

DESCRIPTION OF PLATES.

Plate xxxvii.

Fig. 1 represents a view of the left side of the septum nasi and mesial

aspect of the interior of the cartilaginous capsule of Jacobson's organ {J.c),

as exposed by a sagittal section of through Model i. , to the left of the median
plane. The cartilaginous septal fenestra and the profile outline of the os

carunculas (ox.) are well seen. Note also the anterior extremity of the true

vomer (I'o.) and the cross section of the transverse cartilaginous lamina {s.p.c.)

of the secondary palate.

Fig. 2 gives a view of Model i. , from front, foreshortened, with the os

carunculae removed in order to show more clearly the cartilaginous skeleton

of the front of the snout. Only one, the right, of the two premaxillary

trabeculae which are continued into the os carunculae, is figured, and that is

cut across at the level of the prerostral notch in which it is lodged.

m.c, marginal cartilage of upper lip, continued behind into the cartilage

of the nasal floor, n.f.; .s.?i., anterior margin of septum nasi, forming anterior

boundary of cartilaginous fenestra; al.n., Cartilaginous roof of nasal cavity

formed by alinasal
; px'., premaxillary trabecula; px"., dorsal lamina of

body of premaxilla.

Fig. 3. Ventral aspect of Model i. The os caruncula (o.c.) is seen in front

connected by the slender premaxillary trabeculae (the left one being cut short)

(px'.) with the ventral lamina of the body of the premaxilla (px.) and with
the palatine process of the premaxilla (p.px. ). These latter lie on the ventral
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aspect of the cartilaginous nasal floor (n.f.) and {al.n.), which are continuous

in front and laterally with the marginal cartilage (??i.c.).

s.n'., septum nasi where it descends and is intercalated into and continuous

with the cartilage of the nasal floor; n.p.c. , naso-palatine foramen (Stenson's

duct); J.C., cartilaginous capsule of Jacobson's organ, and J.c\, its posterior

extremity; s.n"., edge of ventral border of septum nasi which is largely

hidden by the anterior extremity of the vomer, vo.; al.n.t., alinasal turbinal

ridge projecting into the cartilaginous nasal cavity; n.d., nasal duct proceed-

ing along outer surface of alinasal wall of nasal cavity; n.d'., nasal duct

passing inwards and piercing alinasal near its ventral border; mx., anterior

prolongation of maxilla forming a trough which lodges the posterior end of the

ventral lamina of the body of the premaxilla; mx'., palatine plate of maxilla;

s.p.c, transverse cartilaginous lamina developed in the secondary palate, its

anterior margin forming the true anterior limit of the skeleton of the latter.

Fig. 4. Eight lateral aspect of Model i.

O.C., OS carunculae ; s.n., septum nasi, anterior border bounding septal

fenestra (fen.) in front; cap., cartilaginous boundary of anterior narial

aperture; al.n., alinasal wall of nasal cavity; n.f., nasal floor; m.c, marginal

cartilage of snout; px"., dorsal lamina of body of premaxilla ; n., nasal bone;

mx., maxilla ; 7i.n., nasal nerve ; n.d.n., notch in anterior margin of alinasal

in which nasal duct turns inwards to open into anterior part of nasal cavity.

Fig. 5. Sagittal section close to left side of septum of Model ii. (snout of

larger foetal Ornithorhynchus).

al.n., alinasals of right and left sides (cut edge of left); cap., cartilage of

narial aperture; s.n., septum nasi where it forms median bar bounding septal

fenestra (/en.) in front; s.n'., more posterior portion of septum nasi;

n.f., nasal floor, the more vertical dotted line leads to the place where the

septum nasi descends to be intercalated into the nasal floor; J.c , cartilaginous

capsule of Jacobson's organ; p.vo., prevomer or dumb-bell bone; ^.^x., pala-

tine process of premaxilla; px. , cut surface where ventral lamina of body of

premaxilla is continuous with rest of bone; px'., trabecula of left premaxilla,

continuous through prerostral notch with degenerating os carunculae, o.c;

m.c, rostral ends of left and right marginal cartilages of snout.

Fig. 6. Anterior view of Model ii. There is a considerable amount of

necessary foreshortening. The ragged and irregular outline of the degene-

rating OS carunculas {o.c) is seen continuous with the rest of the premaxilla

only through the right trabecula in the prerostral notch, the left having

already been absorbed. The nasal duct {n.d.) is seen to turn inwards in the

notch in front of the alinasal cartilage {al.n'.),to reach the nasal cavity; {mx'.),

edge of right marginal cartilage. The rest of the lettering as in previous

figures.
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Plate xxxviii.

Fig. 7. Ventral view of Model ii.

pr.n., prerostral notch, between rostral prolongations of marginal cartilages,

r.m.c; px'., anterior trabeculee of premaxillae, fused here; p.px., palatine

processes of premaxilla; px.L, cut surface of continuity with ventral lamina

of left premaxilla; px., ventral lamina of right premaxilla; n.f., nasal floor;

s.n'., ventral edge of nasal septum where it enters into constitution of nasal

floor; J.C., cartilaginous floor of capsule of Jacobson's organ; ^. ro. , bilateral

prevomerine elements (anterior portions only) representing the dumb-bell

ossification.

Fig. 8. Dorsal view of Model ii.

al.n'., anterior border of alinasal cartilage, with nasal duct {n.d.) turning

inwards in front of it to enter the nasal cavity. Rest of lettering as in other

figures.

Fig. 9. Sagittal section close to right of septum in anterior two-thirds, and

lateral view of posterior third of Model iii. (foetal Echidna). Here the os

carunculse is seen as a very small bony nodule {o.c.)\ the premaxillary

trabeculas {px'.) extend into, but not through, the shallow prerostral notch,

of which only the left boundary {r.m.c), formed by the rostral prolongation

of the left marginal cartilage, is seen.

f.J.c. , opening in anterior part of capsule of Jacobson's organ; c.p., cartila-

ginous process prolonged backwards from alinasal wall behind and below

narial aperture. Other letters as in other figures.

Fig. 10. Anterior view of Model iii., the right anterior part of the model

being cut away.

al.n., cut edge of alinasal continued ventrally into cartilage behind anterior

narial aperture; cap. a., anterior cartilaginous margin of anterior narial

aperture; c.ap.p., the posterior cartilaginous margin of narial aperture.

Other letters as elsewhere.
Plate xxxix.

Fig. 11. Ventral view of Model iii.

pr.n., shallow prerostral notch; pxL, short and abruptly truncated pre-

maxillary trabecula; jo .^x. , short palatine process of premaxilla; j^a:. , ventral

lamella of body of premaxilla; n.p.c, cartilaginous gap corresponding to

naso-palatine canal; p.p.c, short and isolated cartilaginous rod forming

skeletal basis of papilla palatina (c/. Broom, 11, "p.c"). This corresponds

with the palatine cartilage described by Broom in the papilla palatina of

various Marsupials, and figured by him in Perameles (7, fig. 6, "^^.c.");

s.p.c, is the transverse cartilaginous lamella which develops as the skeletal

basis of the secondary palate, and is to be compared with the corresponding

lamella in Ornithorhynchus as seen in fig. 3, s.p.c; al.n./., nasal floor formed

by the ventral extension of the alinasal cartilage; s.n'., triangular depressed
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area formed by the ventral edge of the septum nasi where it descends to

become intercalated into the nasal floor.

Fig. 12. Left lateral aspect of Model iii. The interrupted character of the

cartilaginous boundary of the anterior narial aperture is apparent. The*

posterior aperture-cartilage {cap.p.) is continuous behind and internally

with the alinasal, and just behind this attachment the alinasal is continued

backwards for some distance as a tapering conical cartilage visible in fig, 9

(c.p.), but hidden here under cover of the premaxillary splint, _p.T". Other

letters as elsewhere.

Plate xl.

Figs. 13-21 represent a series of coronal sections through the region of the

snout of the younger foetal Ornithorhynchus. They may be collated with the

figures of Model i.

Fig. 13 represents the 20th section of the series, the os carunculae having

first appeared in the 12th section. The section cuts the tips of the rostral

prolongations of the marginal expansions of the great plate of cartilage which

behind forms the nasal floor. The prerostral notch lies between the tips of

the cartilages.

In fig. 14 the premaxillary trabeculse continuous above with the os carun-

culse are passing ventrally through the prerostral notch to join the rest of

the premaxillffi.

In fig. 15 we reach the plane of continuity of the median septal bar (s.«.)

and the cartilage of the nasal floor, the section passing just in front of the

septal fenestra. The os carunculae is now tapering away posteriorly. In

figs. 14-16 the epidermis over the caruncle is somewhat thickened, though

not excessively. It is stained yellow by the picric acid which was used as a

counter-stain with the hamiatoxylin. A study of sections in front of those

here figured shows that the cornification is most intense in the epidermal

layers which correspond to the stratum lucidum.

Fig. 16 passes through the plane of the anterior nares and the septal

cartilaginous fenestra. Here we can distinguish dorsal and ventral lamellae

of the body of the premaxilla as well as the true palatine processes.

Fig. 17 passes behind the cartilaginous septal fenestra, and shows the

continuity of the wide ventral portion of the septum nasi with the cartilage

of the nasal floor. The section is slightly in front of s.n'. in fig. 3. The

upper and lower valvular folds are here cut across.

Fig. 18 is a little in front of the plane of the partial coronal section of

Model i., seen in fig. 3 in the right side of the figure. The anterior end of

the cartilaginous capsule of Jacobson's organ is cut across. The marginal

expansions of the nasal floor cartilage are now no longer continuous medially

with the alinasal.

Fig. 19 is practically in the plane marked by n.p.c. in fig. 3. It passes

through the naso-palatine canal and the opening into the latter of the efferent
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lUict of Jacobson's organ. The neuro-epithelium of the latter is well shown

(J.o.e.).

Plate xli.

Fig. 20 represents a coronal section at about the plane of the posterior

margin of the lamella marked s.p.c. in fig. 3. It passes through the inter-

nasal aperture {i.a.) below the septum nasi, and shows the now tapering

posterior ends of Jacobson's cartilages.

Fig. 21 is immediately behind the plane of the internasal aperture; the tip

of Jacobson's cartilage on one side is still present, whilst the vomer has

appeared as a splint on the ventral border of the cartilaginous septum nasi.

Instead of the cartilaginous lamella (s.p.c.) seen in fig. 20, we now have, as

skeletal basis of the secondary palate, the palatine plates of the m^axillse

{mx'.). Note here, as well as on one side of the previous figure, the compact

bundle of nerve-fibres from the olfactory bulb passing towards the hinder

extremity of Jacobson's organ to supply its neuro-epithelium.

Plate xlii.

Fig. 22. Portion of coronal section of snout of specimen "A" of foetal

Ornithorhynchus. Section No. 23, of series. Hematoxylin and picric acid

staining. Magnification of 100 diameters. The most dorsal portion of the os

earunculas exhibits an area of apparently cartilaginous character. Its cells

are larger, vesicular, and have very distinct capsules around them.

General list of reference letters,

cd.n., alinasal; al.n'., free anterior margin of alinasal; al.n.f., alinasal

forming nasal floor; al.n.t., alinasal turbinal ; ant.nar., anterior nares;

cap., cartilage of narial aperture; cap. a., cartilage of narial aperture, anterior

moiety; cap.p., cartilage of narial aperture, posterior moiety; fen., fenestra

of cartilaginous septum nasi; gl., glandular tissue; i.a., internasal aperture

above secondary palate; J.c, cartilaginous capsule of Jacobson's organ;

f.J.c , foramen in cartilaginous capsule of Jacobson's organ; J.o.e. , epithelium

of Jacobson's organ; J.ol., olfactory nerve-bundle for Jacobson's organ;

m.c, marginal cartilage of snout, expansion from nasal floor cartilage;

r.m.c, rostral continuation of above by side of prerostral notch; mx. , maxilla;

mx'., palatine plate of maxilla; n., nasal bone; n.n., nasal nerve; n.d., nasal

duct; ?i./., nasal floor; ii.??., narial valves; ?i.2?.c., naso-palatine canal; o.c.,os

carunculte
;

pr.n., prerostral notch; p.p.c, cartilage of papilla palatina;

p.vc, prevomer (dumb-bell ossification); px., ventral lamella of body of

premaxilla; px'., trabecula connecting os carunculiB with rest of premaxilla;

px"., dorsal lamella of body of premaxilla; p.px., palatine process of pre-

maxilla; s.n., septum nasi; s.n'., septum nasi where it descends into the
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of the mouth; s.p.c, cartilaginous lamina forming skeleton of anterior part

of secondary palate; st.c.car., cornified strata of epidermis covering caruncle;

T., tongue; vo., vomer.
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Addendum,

Since the above paper was read I have received through the courtesy of

Dr. J. F. van Bemmelen, a copy of his recently published contribution to

Semon's Zoologische Forschungsreisen in Australien, &c. , on the subject of

the Monotreme skull (der Schadelbau der Monotremen). The author deals

at some length with both adult, immature adult, and young conditions of the

snout skeleton, summarising and discussing the views of previous writers.

He adopts the designation of praevomer for the dumb-bell-shaped bone, and

defends the vomerine theory of its homology from certain recent criticisms

of Gegenbaur, which would seem to rest on a misconception. The paper is

a comprehensive one, and may be consulted in connection with the present

publication, although dealing with substantially older stages than those I

have been privileged to work with.
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NOTES AND EXHIBITS.

Mr. D. G. Stead exhibited a beautiful Sand-Eel from Cowan

Bay, Hawkesbury River; several specimens of two species of

Locustidce, and two Geckos from Tanna, New Hebrides; specimens

of Ceratothoa, a crustacean parasitic chiefly in the mouths of the

Yellowta,i\(Trachur2is); and the larvte of a common moth, Agarista

glycine, Lewin, which at present are doing great damage to the

young grapes in the vicinity of Sydney.

Mr. Steel exhibited a ver}^ fine collection of beautifully pre-

served specimens of different species oi reripatusivom. the various

Australasian Colonies, South Africa and Chili.

Mr. Froggatt exhibited specimens of a ladybird beetle, Crypto-

laemus MotUrouzieri, Muls., the larvse of which ha\e been very

numerous for the last month on the Norfolk Island and Bunya

Pines all round Sydney, feeding upon a scale, Dactylopius auri-

lunatus, Mask., which if it were not thus kept in check would

cause considerable damage to the trees. As the larvae after feed-

ing upon the scale cover themselves with the remains of the scale

insects, they give the bark of the trees the appearance of being

covered with lime-spots. This leads to their being destroyed under

the impression that they are scale insects.

Mr. Froggatt also showed cultures of a fungus, Sporotrichium

globuliferum, Spey, which has been largely used in America to

destroy the Chinch Bug {Blissis leucoj^terus). As this pest is

closely allied to the Australian Rutherglen l^ng^Nysius viiiitor),

it is proposed to experiment upon the latter with the fungus.

Mr. W. S. Dun exhibited, from the Geological Survey Museum,

a specimen of shale from the Sydney Harbour Colliery shaft at

Balmain obtained at a depth of 2870 feet. The specimen shows
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several examples of a Schizoneura (possibly S. (*?) aust7'alis, Eth.

fi].), closely allied to the Indian S. gondwanensis, Feistm.; on the

same slab is a frond of Glossopieris hroivniana. This association

is of great interest in regard to the Australian range of the

species. The unique type specimen of ;.S'. (?) australis was collected

from the roof of the Bulli seam. In India the genus occurs in the

Damuda and Panchet divisions of the Lower Gondwanas associated

with Phyllotkeca, Glossopieris, Gangmyiopteris, Sphenajyteris^

Noeggerathiopsis, A iHliopteris, Macrotoiuiopteris^ Angiopteridnim,

Sagenopteris and numerous other forms. In the Argentine Schi-

zoneitra is associated with an Upper Gondwana Flora which

contains such Australian Mesozoic types as Thinnfeldia odontop-

teroides and Zeugophyllites elongatus.

Mr. North reported that among migratory species of birds

now breeding at Roseville, were Enrystomus 2y(^cijicus, Myiagra

ridw.cida, Gerygone albigidaris, Myzomela sanguinolenta, Lalage

tricolor, and EdoHisoma teiiuirostre; the last of these had been

noted for the past two seasons at Roseville, and at Waterfall in

1897-8. During the month Mr. George Savidge had taken the

^<g^^ of Cacomantis variolosus from the nest of Eopsnltria capito,

and on the 23rd inst. Mr. North had taken the same species of

Cuckoo's Qgg from the nest of Rhipidura rufifrons; also the egg

of the Bronze Cuckoo, Lamprococcyx plagosus, from the nest of

Gerygone fusca. At Ourimbah he also noted a pair of Monarcha

gouldi; and a small flock of Donacicola castaneothorax. Both

species are common on the northern coastal rivers, but this locality

is the farthest south he has known them to be found.
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WEDNESDAY, MARCH 26th, 1902.

The Twenty-Seventh Annual General Meeting of the Society

was held in the Linnean Hall, 23 Ithaca Road, Elizabeth Bay,

on Wednesday evening, March 26th, 1902.

Mr. J. H. Maiden, F.L.S., ifec, President, in the Chair.

The Minutes of the previous Annual General Meeting were

read and confirmed.

The President delivered the Annual Address.

PRESIDENTIAL ADDRESS.

(Plate xliii.)
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Introductory.

On the occasion of the Twenty-seventh Annual General

Meeting one is gratified to be able to report that during the past

year the Society has fully maintained its activity.

Fourteen Ordinary Members and one Corresponding Member
were elected; one Ordinary Member and one Associate Member
resigned; and one Ordinar}^ and one Corresponding Member
died.

Dr. Charles Dagnall Clark practised his profession for a num-

ber of years at North Sydney, and died on 5th June last in the

midst or his work, aged 45 years. He was an enthusiastic

entomologist, especially interested in Lepidoptera, who became a

Member of the Society in July, 1899. Among his professional

brethren as in private life Dr. Clark was held in the highest

esteem.

By the death of Professor Ralph Tate, F.L.S., F.G.S., on

20th September, 1901, the Society lost one of its oldest Corre-

sponding Members. His first contribution to the Society's

Proceedings is to be found in the second Volume (p. 290: read

December, 1877). His last to the Society as well as to Science

—

" The Revised Census of the Marine Mollusca of Tasmania,"

prepared in collaboration with Mr. W. L. May, of Hobart— forms

Part iii. of the Proceedings for 1901 recently issued; and was

passing through the press at the time of his death. Professor

Tate came out to Australia in 1875 as the first occupant of the
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Elder Chair of Natural Science in the University of Adelaide;

and thereafter actively laboured to advance a knowledge of the

flora, fauna and geology, primarily of South Australia, but as

leading up to the consideration of questions of an Australian or

Australasian character. In addition to an extensive series of

papers comprised in the twenty-five published volumes of the

Transactions of the Ko3^al Society of South Australia, Professor

Tate also contributed others, at some time or other, to almost

every scientific Society in Australia. Special mention may be

made of his Presidential Address to the Biological Section of the

Australian Association for the Advancement of Science, at the

first Sydney Meeting of 1888, in which he proposed a threefold

division of the endemic Australian Flora according to subregions.

Also of his Presidential Address to the Association at the

Adelaide Meeting of 1893, in which he treated of a Century's

Geological Progress in Australia. Professor Tate was a member

of the Horn Scientific Expedition to Central Australia in 1894;

^nd an important contributor to the botanical, conchological and

o-eological sections of the published results of that great under-

taking. He was also the author of a "Handbook of the Flora

of Extratropical South Australia," published in 1890. In a word,

Professor Tate was a most worthy South Australian representative

of the biological and geological veterans of the older States,

whose numbers during the last decade or two have, in the

ordinary course of nature, so sadly diminished.

In the early part of the year Mr. Cecil W. Darley, Mem. Inst.

C.E., found it necessary to retire from the Council in consequence

of his removal from Sydney to London. Apart from personal

and professional qualifications Mr. Parley's wide experience and

extensive knowledge in matters Australian, made him a very

valuable member, and his resignation was recei\ed with much

regret. Mr. James P. Hill, B.Sc, F.L.S., Sydney University,

was elected to fill the vacancy.

In September last, to the regret of the Council, Mr. P. N.

Trebeck found it necessary to resign the Hon. Treasurership, in

consequence of his retirement from active business life. The
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Council took an early opportunity of placing on record its

appreciation of Mr. Trebeck's services to the Society as Hon.
Treasurer during a period of nearly four years. Mr. J. R.

Garland, M.A., was elected to succeed Mr. Trebeck, and assumed
ottice on oth September, 1901.

The names of the President, six Members of the Council,

including the President, who this year retire in accordance with

the Rules—namely, Professor David, Messrs. Deane, Garland,

Hill, Maiden and Trebeck, and of the two Auditors—Messrs.

Carson and Palmer,— but who are eligible for re-election, have

already been communicated to you by circular.

Thirty-eight papers contributed during the year were accepted

for publication. These have already been published and delivered,

or are now in type. The 100th consecutively issued Part of the

Proceedings, with twenty-one plates, completing Vol. xxv., was
completed and distributed as far as possible on 20th May, 1901.

Though no effort whatever was made to make this particular Part

a special one, it will be conceded that its varied contents very

creditably signalise the Century Number of the Proceedings. In

addition to this Part, three Parts of the Proceedings for 1901

were issued before the close of the year, Part 3 being given up

entirely to " The Revised Census of the Marine Mollusca of

Tasmania," by the late Professor Tate and Mr. W. L May.

When completed it will be found that both in regard to the

importance of the papers and to the illustrations, last year's

Volume will take a good place in the now steadily growing series

which the Society's publications make up.

With the acquisition of the late Sir William Macleaj^'s legacy

for the endowment of Bacteriological research, the Society, as an

educational agency, entered upon a new phase of usefulness

which has already had time to begin to bear visible fruit.

During the three years (1899-1901) in which the Bacteriological

Laboratory has been in working order, three pupils have received

one or more courses of laboratory instruction— one in 1(S99; two

in 1900, one of whom came from Adelaide for the purpose; and

one in 1901. The three Volumes of the Society's Proceedings
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for the years mentioned contain the Bacteriologist's contributions

to knowledge These are not merely scientific papers published

by the Society, but they are also the results of investigations

carried out under the Society's auspices. These contributions

now give Bacteriology a distinct locus standi in the Annual

Volume. The work of Mr. Greig Smith, the Macleay Bacterio-

logist, during 1901, is referred to later on (p. 751).

1. Some Botanical Reminiscences of this Society.

In the very early days of its existence this Society was practi-

cally a zoological Societ3^ In his second Presidential Address,

delivered in January, 1876, Sir William Macleay remarked that

it seemed to be rather anomalous that a Society named after the

illustrious Linuc^eus should not have apparently a single working

botanist among its members. But a little consideration will show

that at this time Australian botanists, with the exception of

Baron von Mueller, were merely undergoing a period of latency,

pending the completion of the Flora Australiensis, the seventh

and concluding volume of which did not make its appearance

until the year 1878. Meanwhile, as long as this great work was

in progress, it is obvious that Australian would-be working

botanists could best advance the interests of science by assidu-

ously collecting and sending their collections to Melbourne for

consideration by Mr. Bentham and his collaborator. Baron von

Mueller, rather than by attempting to deal with them themselves.

Moreover, at this time, too, there was the prospect of a Supplemen-

tary Volume to be drawn up by Mr. Bentham; though eventually

this was not carried out. There was, therefore, every reason why

local botanists should stay their hands joending the conclusion of

the great English sj^stematist's labours. But in our time the

pendulum has swung back. Instead of the botanical proceedings

of this Society being confined to an exhibit or two, with an

occasional papei', there is now no lack of interest in the botanical

portion of the programme—a circumstance which continues to

bode well for the advancement of this branch of science in New
South Wales.
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The first botanical paper to be met with in the Proceedings is

a popular account of the Flora of Northern Queensland, by Mr.

F. M. Bailey, which appeared in the second Volume (p. 276).

A popular paper "On the Ferns of Queensland," from the same

pen, appeared in the next Volume (p. 118). Another popular

paper on the introduced Plants of Queensland will be found at

p. 26 of the fourth Volume; and the first descriptive botanical

paper, also by Mr. Bailey, "On a new Species of Fern, Asplenium

Prenticei,^^ at p. 36 of the same Volume. In the same Volume

also the Rev. Tenison-Woods and Mr. Bailey write on the Bris-

bane Flora. In the fifth Volume the indefatigable Bailey has a

paper on the " Medicinal Plants of Queensland," and another on

two new Queensland Ferns. Tenison-Woods and Bailey write on

the Fungi of New South Wales and Queensland; and the latter

describes a new species of Nepenthes. In the fifth Volume also

Baron von Mueller makes his debut (p. 286) with Notes on the

Flora of Mt. Dromedary; and this is followed (at p. 288) by Rev.

Dr. WooUs' maiden paper ori the " Eucalypts of the County of

Cumberland." To the sixth Volume both Mr. O'Shanesy and

Rev. B. Scortechini were contributors, so that by this time, under

the influence of a completed Flora Australiensis, the ship of botany

might be said to be now fairly launched. It will be seen what

a prominent part Bailey took in the botanical work of our infant

Society.

I knew the late Rev. Dr. Woolls well, and useful as some papers

read before this Society are, I always feel that they do not do full

justice to his botanical knowledge, on account of his great difii-

dence in expressing his opinions. He would freely and fully

place his stores of information at the disposal of others, but

rarely could he be persuaded to appear in print. He seldom, if

ever, published a new species, althougli to others (almost invari-

ably to Mueller), he would indicate what he deemed to be new and

would leave the credit of publication to others. Mr. E. Haviland

was another of tlie earl}'' botanical contributors to our Proceedings.

He is still alive, though feeble from great age, and, like Woolls,

he was very adverse to see his name in print. Though a good

40
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systematist as regards Port Jackson plants, morphology and

physiology were his forte. For years he and I spent our Satur-

days together on botanical excursions, and I owe much to the

fatherly way in which he imparted instruction. An instance of

his diffidence in presenting statements is his reference to the

stigma in Boronia pinnata,^ Sm., in which he clearly indicated

the rediscovery of Sieber's B. Jiorihunda, which Mueller did not

agree to until several years later, f

Woolls and Haviland were the two New South Wales botanists

to whom our Society in its early days owed most, and their per-

sonal influence upon young members a decade and a half and

more ago will long be felt with gratitude. Although not a

botanist, the founder of this Society, the late Sir William Macleay,

will ever be affectionately remembered by the older botanical

members. He used to organise all-day Saturday excursions to

interesting localities, always bearing in mind the wishes of

botanists; and if the places were difficult of access, the cost of

conveyance would be generously defrayed by himself, and usually

he would insist on bringing a well-stocked hamper of provisions.

He used to take great interest in our work, asking many questions,

and when we made a find he was as happy as we were.

2.

—

Caley and Lew in.

I have recently been fortunate enough to find, in the Vienna

herbarium, a number of Caley 's Eucalypts bearing dates between

the years 1805 and 1810, in most cases with the aboriginal names

in Caley's handwriting. Of 55 specimens 54 are determinable.

Robert Brown saysj :
— " Mr. Caley has observed within the

limits of the colony of Port Jackson nearly 50 species of Eucal3^p-

tus, most of which are distinguished, and have proper names

applied to them, by the native inhabitants, who from differences

* These Proceedings, vii., 397, 1882.

t 2nd Census Aust. Plants, p. 18, 1889; these Proceedings, xxi. p. 503, 1896

J Collected Worlcs, Eay Society, i., p. 18.
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in the colour, texture, and scaling of the bark, and in the rami-

fication and general appearance of these trees, more readily

distinguish them than botanists have as yet been able to do." I

do not doubt that the names on the Vienna specimens are some

of those referred to by Brown, and it is my intention to shortly

publish them with their botanical equivalents, and some notes on

Caley's career, in the Agy^ic^tHural Gazette of New South Wales.

Through the kindness of the Hon. Phillip Gidley King, M.L.C.,

grandson of Governor King, I have been enabled to critically

examine his fine collection of coloured drawings of New South

Wales plants executed by I. W. Lewin from about 1805 to 1808

for Governor and Mrs. King. Little is known of Lewin, but he

was of course a contemporary of Caley,and doubtless obtained some

botanical assistance from the latter. They were shipmates on at

least one occasion. Most of the drawings are of the indigenous

vegetation of Port Jackson; a few are of weeds and other intro-

duced plants. Botanical dissections are given in a number of

instances. I have Mr. King's permission to publish my deter-

minations, which I hope to do shortly. Besides these, Mr. King

has two beautiful paintings by Lewin, really artistic productions.

Both are on parchment (perhaps old drum-heads), each measuring

21 X 18 inches without the frames. One is the Waratah {Telopea

speciosissima), and is signed " I. W. Lewin, Nov. 20th, 1805,

New South Wales." The other is the Gigantic Lily {Dorynnthes

exceha), and is signed " I. W. Lewin, A.L.S., New South Wales,

June 19th, 1808." Surely we may include Lewin amongst the

small band of those who diffused a knowledge of our flora during

the early years of the nineteenth century. If he depicted a bird

on a tree, a twig was usually so carefully drawn that the tree

may be botanically determined. It is hoped that no eftbrts will

be spared to collect all that is known of the work of this—the

first Australian scientific artist. Following is infoi^mation in

regard to Lewin taken from the " Historical Records of New
South Wales " :

—

Vol. iii., 358. The Duke of Portland writes to Governor

Hunter, under date 6th February, 1798—"Mr, Lewin is a painter
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and drawer in Natural History, and being desirous of pursuing

his studies in a country which cannot fail to improve that branch

of knowledge,"^ 3^ou will allow him the usual Government rations

during his residence in the settlement."

Vol. iv., 308. Governor King to Lieutenant Grant, 5th March,

1801, instructing him to receive Caley on board the Brig com-

manded by the latter for the purpose of exploring the south-east

coast. He adds— " I have also allowed Mr. Lewin to embark on

board the Bee, for the purpose of collecting, to whom you will

also afford such occasional assistance as may be in 3^our power."

(8ee also p. 356.)

Vol. iv,, 417. Surgeon Harris to Governor King, from

Hunter's River, jl5th June, 1801. " Mr. Lewin also says he has

met with new birds."

Vol. iv., 450, 451. Lieutenant-Colonel Paterson in his journal

at Hunter's River speaks, under dates June 29th and July 8

(1801), of being accompanied by Mr. Lewin.

Vol. vi., 305. Deputy-Commissary Fitz writes to Under-

Secretary Chapman, under date 15th October, 1807—"Lewin,

the naturalist, is now collecting a box of seeds of the plants, etc.,.

of the country, which I shall send to you by the earliest convey-

ance."

These extracts also show that Lewin was of some standing in

the infant community.

Incidentally I may mention that the lal^els of the herbarium

specimens of the early collectors, and the notes on sketches, etc.,

contain an imperfectly explored mine of information in regard

to the movements of such collectors, the aboriginal and other

vernacular names of plants, and of old place-names. To give but

one example—the Editor of the Historical Records (N.S.W.), vi.

188, hazards the opinion that Caley was in Sydney as late as the

* Cf . note g, J. J. Fletcher, Rept. Audr. Asfi. Adv. Science (Melbourne^

1900), p. 87.
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spring of 1808. I have a specimen collected by him as late as

5th February, 1810.

3.

—

Some Botanical Matters of Local Interest.

The starting of the International Scientific Catalogue in

London last year will, as time rolls on, be of increasing interest

to us in Australia. The Royal Societ}^ of New South Wales has

undertaken the functions of a Regional Bureau, and a large

number of slips have already been sent to London. As regards

botanical matters, nearl}' the whole of the slips sent were of

papers contributed to the Linnean Society of New South Wales.

The establishment of a new series of the Botanisches Central-

blatt as the official organ of the International Association of

Botanists became an accomplished fact at the new year, and a

valuable and improved record or precis of work in all branches

of botany is available to votaries of the science.

An important outcome of the International Congress of Botany

held at the Paris Exhibition in 1900, and which I had the honour

of attending, has been the appointment of an International Com-
mission for the purpose of preparing resolutions and papers with

a view to the unification of the principles regulating botanical

nomenclature. I have been appointed a member of this Commis-

sion, and will in due course inform members of this Society of the

steps that are proposed to be taken with the view to the settle-

ment of this vexed question. The second meeting of the Congress

will take place in Vienna in 1905.

During my term of office Mr. James Britten, of the Department

of Botany of the British Museum, has placed us under great obli-

gation by the publication of Part ii. of the " Illustrations of the

Botany of Captain Cook's Voyage round the world on H.M.S.

Endeavour in 1768-71." The plates are Nos. 101-243, and the

originals were drawn under the direction of Banks and Solander.

Apart from the special Australian value of this classic, the work

is of interest to botanists everywhere, in that it depicts a number

of plants not hitherto illustrated. Personally I wish that Mr.

Britten could have adopted a different nomenclature in many
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instances, especially as I doubt whether some of the changes he

has sanctioned will ever receive general endorsement in this

continent. But this is really a minor matter, and should not

diminish our indebtedness to the Trustees of the British Museum,

and to Mr. Britten for the service they have done in making

these illustrations available to us.

The appearance of an important work by Webber on the

fecundation of Zamia^ is of special interest to us in a country

where Cycadece are so well developed. Spermatogenesis in plants

(Cycadece and Ginglio) was only announced in 1896 by the

Japanese botanists Hirase and Ikeno, and Dr. Webber's work,

begun in 1897, is rich in original matter, and contains a valuable

bibliography. I do not doubt that our Australian physiologists

will find his research full of inspiration.

The most serious loss to Australian botanical science during

the year has been the death of Professor Ralph Tate of

Adelaide, to whose life-work I have already alluded. He
was one of the race of all-round naturalists, and achieved

distinction in several branches of science. In botany he was a

brilliant systematist of the conservative school, and Australian

botany would have been richer but for the claims of other sciences

on his time. His crisp dogmatism commanded attention, and if

his statements appeared sometimes bold at first, they always

secured respect, as his wide knowledge was willingly recognised.

Personally I mourn a loyal friend and co-worker with whom I

have been associated for many years, and I trust that his fine

herbarium will be sacredly preserved, and that a South Australian

will arise to continue his investigations on the flora of that State.

The Nestor of Australian botanists, Mr. F. M. Bailey, Govern-

ment Botanist of Queensland, displays no flagging of his powers.

During the year he has issued Part iv. of his excellent " Queens-

land Flora," including the orders Hygrophyllacece to Eleagnacece.

* " Spermatogenesis and Fecundation of Zamia," by Herbert J. Webber.

Bulletin No. 2 Bureau of Plant Industry, U.S. Dept. of Agriculture. (Issued

December 28, 1901.)
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This work does not prevent the publication of occasional papers

on Queensland and New Guinea plants (sometimes describing new

species) in the columns of the Queendaiid Agricyltural Journal,

and those who know the genial old veteran wish him still many
years of useful service in making better known the marvellous

botanical wealth of the northern State.

Mr. J. G. Luehmann, Curator of the National Herbarium of

Victoria, is hard at work arranging the supplementary collections

in that fine herbarium—solid, useful work that leaves him but

little time for original research.

The Hobart Meeting of the Australasian Association for the

Advancement of Science, held in January last, was not as

botanical as usual, and were it not for Members of our Society

there would have been no botanical contributions at all. There

was a good gathering of Australian botanists who returned laden

with specimens from Tasmania.

In our own Proceedings Mr. R. H. Cambage has continued his

useful " Notes on the Botany of the Interior of New South Wales";

Mr. Watts has some records of Richmond River Hepatics; and

Mr. D. McAlpine, of Melbourne, has a paper on the " Shot-hole

Fungi of Stone-fruit." The Macleay Bacteriologist (Mr. R. Greig

Smith) has contributed papers upon "The nature of the Bacteroids

of the Leguminous Nodule and the Culture of- Rhizohium legu-

rifiinosarum,'^ upon Vibrio denitrificans, and upon " Bacteria and

the Disintegration of Cement." In the last paper it is shown

that the decay occurring in the cement work of water canals and

reservoirs cannot be traced, as has been suggested, to the action

of certain bacteria, but to the chemical and physical action of

the water upon inferior cement. In " The Gum Fermentation of

Sugar-cane Juice " he described the isolation of Bacillus levani-

foi'mans, n.sp., which, in the manufacture and refining of cane

sugar, causes a direct loss by the formation of gum, and an

indirect loss by the gum retarding the crystallisation. The loss

does not stop there, for the bacillus inverts the sugar in the

juice, and also continues the degradation in the crystals after

manufacture during storage and transit, as has been shown in
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"The Deterioration of Raw and Refined Sugar Crystals in Bulk."

The bacillus may also cause " The Acid Fermentation of Raw-

Sugar Crystals." The bacillus was found in sugar from widely

distant lands, from beet as well as from cane sugar; and the

Society is to be congratulated upon the fact that this universal

and important agent, which entails so great a loss to a huge

industry, has been discovered and investigated in its laboratory.

Mr. Greig Smith is doing excellent work, and is justifying the

sagacity of our founder who provided the means by which such

researches are possible under the auspices of the Society.

4.

—

The Forestry Question in New South Wales.

A few months ago I delivered a lecture before our Royal

Society on the " Forests of New South Wales,""^ in which I gave

some facts in regard to the trees and timber of this State. I

now propose to follow up these facts with some o'pinions in regard

to local forestry matters worth consideration. Although I have

given attention to Australian forestry for many years, I have

neither occult nor heroic remedies to apply at the present time,

but every friend of the Forest Department will admit that its

usefulness can be enhanced. First of all let us take stock of our

forest reserves. Let them be accurately defined, and let those

areas be rejected that are not required. It should be recognised

that our country contains a large proportion of land imsuited to

agricultural purposes ;t much of this is available for forestry

operations. It therefore seems equitable that the land suitable

for crops and good pasture should, if held at all by a Forest

Department, be held only until required for purposes of settle-

ment.

* Agricultunil Gazette of New South Wales, July, 1901.

f As regards land actually utilised at present for agricultural purposes,

see Coghlan, Statistical Register (1901), Part ix., Agriculture, &c. See

figures in regard to areas cultivated under artificial grasses, under crops, &e.

The grazing lands (ringbarked and non-ringbarked, and natural pastures)

would be difficult to compute, except very approximately.
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It has been decided to classify our forests, l)ut no method will

be satisfactory that is not based on the ecological principles

referred to below at p. 776. We have not, however, full data at

present to make a final classification of our forests ; these will be

secured as our botanical survey is pushed on.

I understand that the classification of the timber-bearing lands,

so as to define their relative values for growth of timber and for

agricultural purposes, has been proceeding, under the auspices of

the Forest Department, for the past three years, and is to a large

extent completed. To finish this work, and to settle the differences

of opinion existing in many special instances between the Lands

and Forest officials, will be the task, I understand, of the Commis-

sion of Experts that the Minister for Forests (Hon. Walter

Bennett) has stated, in the press, it is his intention to appoint.

Then I would enunciate the axiom that we require to take

stock of the trees upon the national property. What kinds have

we 1 Where are they 1 Where do they flourish best ^ What is

their state of maturity 1 For what purposes are the trees best

suited"? Can we answer all these questions'? I fear not, and

until we can do so much better than at present, I am afraid that

our dealings with our forests will be based on empiricism. We
ought to be in a position to inform an interested enquirer, at

short notice, in what part of the country there is to be found

timber best adapted for a certain purpose, and in what approxi-

mate quantity. Until we get this survey, which need not be

minute, of our resources, I am afraid we shall not have a Forest

Department which will command the full confidence of the

country.

To avoid tedious reiteration, may I, at this place, be pardoned

if I refer to some remarks addressed by me to our Royal Society

in 1897 ;* I do not intend to repeat tliem.

This botanical survey of which I have spoken, will lead, by the

quickest road, to an accurate knowledge of the properties of our

timbers. There is no stimulus to enquiry more keen than that

* Jouni. R, Soc. N S. Wales, xxxi., 62, 67, 68.
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of pecuniary interest, and the commercial man will ascertain the

value of a timber for his own purposes if he be given an oppor-

tunity. For all commercial purposes there must be (1) a

sufficiency of the article
; (2) continuity of suppty. How can a

man be assured of this except by a botanical survey 1 He sees a

piece of timber and says—"This will do admirably for a certain

purpose," or "If I had a large supply of this timber, I could

utilise it at once." These statements have been made to me
hundreds of times by Australians, and by visitors anxious to do

business with us, but they have often been stopped at the

threshold by my inability to answer the pertinent questions to

which I have referred. I therefore would put the botanical

survey (or whatever name one may choose to call it) amongst

the very first of the duties to be undertaken by a Forest Depart-

ment. Examination of our timbers can go steadily on even

before a survey is made, but such examination must be fitful and

incomplete until it receives the stimulus of the attention of users

of timber and other commercial men actuated by self-interest.

It is not for me who have, perhaps, been longer engaged in

critical investigations concerning the identification, properties,

and uses of our timbers than any other public servant in New
South Wales, to depreciate scientific research, but I have

experience of the many limitations of the scientific and techno-

logical investigator.

This country requires conser-vation of forests rather than

plantations. It should be ascertained in what forest reserves

young trees can be economically conserved, and reserves open to

the timber-getter should be carefully cut over and then closed, if

necessary, for a term of years. In European countries conserva-

tion, as opposed to planting, is more activel}^ carried on than is

usually supposed.

Intimately associated with the question of conservation is the

necessity for the imposition of judicious limitations upon the

ringbarker, — he who performs the operation recklessly, and in a

wholesale manner, solely in the pastoral interest.
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I would protect the forests at the heads of watercourses and

ill broken country generall}'. Much country of that character

is of no use for agriculture, and its dedication for forestry

purposes would not excite the cupidit}^ of persons in search of

land.

I have alread}^ hinted that planting as a source of timber

should not be undertaken on a large scale in New South Wales.

The initial cost of careful planting and protection of the young

plants can only be justified in exceptional circumstances. Some

well-meaning friends would urge us to establish plantations of

soft-woods, eg., the Pines of the Baltic and North America, the

Redwood of California, and so on, but our climatic conditions are

so different to their native countries, that we cannot hope to

compete commercially in the production of such timbers. Ours

is a country that naturall}^ produces hardwood, and it seems to

me that we should promote the growth of the best of those, and

rely upon the competition of trade to supply us with soft-woods

in exchange. Of course, if expenditure of money be no object,

we can establish plantations of soft-woods, but to secure this we

may require to utilise land adapted to agricultural purposes, and

to expend funds on nursing plants for which the commercial

returns will be altogether inadequate. In a country such as

ours, in which the functions of government are so extensive, it is

sometimes desirable to ask oneself the question, "Would I incur

this expenditure on private account f I am referring now to

the question of the cultivation of soft-woods. But I would

certainly make experimental plantations of Silky Oak (^Grevillea

rohusta) in some of the drier districts which experience has

already shown suitable to it, and the Red Cedar (Cedrela

australis) should be judiciously re-planted in country from which

it has been well-nigh exterminated.

Of far greater importance than actual planting operations by

the Forest Department would be the education of our citizens in

tree-planting. It must be remembered that our people are not a

race of tree-planters, and many of them to whom trees would be

of the greatest advantage for shade, shelter belts and other
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purposes, have no intelligent idea of planting. Hence they waste

money and time and then draw conclusions that it is useless to

proceed further. We have many ditticulties in regard to our

climate, but some are surmountable b}" properly directed energy.

I am of opinion that practical demonstrations in the country

•districts by skilled tree-planters from the Forestr}^ Department

on " How and when to plant a tree and how to care for it when
planted," would be the means of causing trees to be j^lanted where

they are most wanted, and whore they would be most cared for.

Such plantations would neither be a source of anxiety nor expense

to the State, though of great advantage to her citizens.

The planting of trees in the Western plains is a question that

must receive serious attention at an eai'ly date. It is one that

should be undertaken or supervised by the Forestry Department,

a sub-branch of which should be responsible for plantations in

the arid west, the conditions being special. The object of tree

growing in such districts is not entirely for conversion into

timber—perhaps such an object is a subordinate one—but a very

important result would be the amelioration of the condition of

the residents in that trying climate. That being so, success is

not to be measured by the Treasury receipts from such forests.

As I believe that the desirability of tree planting in the Western

plains is not open to question, I have only to add that, in my
opinion, the work should be carried on from local State nurseries,

which should be attached to the existing Experiment farms at

Coolabah, Pera Bore (Bourke), and Moree. I would also have a

nursery at, say. Hay. In this way the trees would be grown

under conditions approximating to those they would have to grow

in. At present plants for the arid West are raised in nurseries

in the coast belt, with an annual rainfall of from 30 to 50 inches;

besides which they have to travel hundreds of miles to their

•destination. The results are frequently disastrous as far as the

establishment of sturdy trees is concerned ; it would be a matter

for surprise if it were otherwise.

If one's knowledge of Australian forestry were confined to

what one sees in letters to the newspapers, one would imagine
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that its sole object is the furnishing of timber to the saw-miller.

That is but one object, albeit an important one, other phases of

forestry being the combating of drift sand (alluded to below),

planting for the mitigation of floods, the up-keep of river banks,

the planting of shelter-belts, and so on. The forester has as much
right to claim credit in the national balance sheet for improve-

ments such as these as from the revenue arising from timber

royalties. The recently published Report of the Western Lands
Commission has vividly brought home to us the fact that dealing

with sand-drifts is not a coastal question confined to Sydney and
Newcastle, but one of magnitude to the far West, and one that

must be coped with in the near future unless we are prepared to

abandon large areas of pastoral country. The question of dealing

with drift sand belongs properly to a Forest Department, and it

is of such great local importance to both east and west of our

State that I w^ould not continue to leave it be dealt with in a

desultory manner, but would make a sub-branch of the Forestry

Department responsible for this service.

It has been suggested that, as soon as possible, a highly trained

forester from Europe or India should be appointed to take charge

of our forests. My own view of this suggestion is that it is a

plausible one, but that it should not be looked upon as a panacea

for what is admittedly an unsatisfactory state of affairs. In the

first place, if we were to bring a man accustomed to treat forests

with despotism tempered by benevolence into New South Wales,

which possesses one of the most democratic governments in the

world, and which spirit of government has been largely applied

to our forests, what would be a foregone conclusion ? If he were

a firm man he would come into collision with vested interests

immediately; if he were a weak one, he would speedily lose heart

in contemplation of the impossible tusk set him; in either case

in ray opinion, the experiment would be doomed to failure. Then
again, our forests are mainly those of Eucalypts, one of the most
difficult groups of plants in the universe, and a stranger must be

a few years before he can obtain a knowledge of them sufficientlv

intimate for the purposes of the conservator. My view, more
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than once expressed, is that our peculiar conditions necessitate the

setting up of a specially adapted system of Australian forestry, for

I know of no country whose methods can safely be transplanted

without much alteration. Of course the personal equation in

forestry is an important one— there may be a man whose experi-

ence and whose personality would enable him to successfully deal

with our forest questions from the start, but he has to be found.

I think we should first set our house in order, obtain a temperate

Forest Act, the passing of which can only be secured by a spirit

of compromise, obtain knowledge of our own forest lands and of

the timbers upon them; all these things can he done with sufficient

thoroughness in from three to five years, by which time I do not

doubt that the Minister in charge of Forests will be able to offer

the post of Acting Conservator to a man with special qualifica-

tions. We have made so many mistakes in the past in dealing

with our forests that T venture, thus imperfectly, to outline a

policy which I submit is sound, and which is certainly safe.

From my remarks it will be observed that my view of the

operation and responsibilities of a Forest Department is that the}'

have a much wider scope than is usually attributed to them.

There is no doubt whatever in my mind that an ideal arrange-

ment would be the consolidation of all forestry work and interests

in one compact department, under the administration of a

sympathetic Minister of the Crown whose attention should be

solely occupied with the welfare of this great national property,

the forests of New South Wales, and the undertaking of the

other important duties which I have indicated as coming within

the purview of a modern forestry system.

As a public servant I have my limitations of speech, but I

think it is my duty, as your President, and speaking as I do to a

body of scientific men, many of whom have given much attention

to phases of the forestry question, to ask you to strengthen the

hands of the Government in their efforts to deal scientifically

with a congeries of knotty scientific problems.
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Owing to the enlightened policy of the Hon. William Patrick

Crick, Minister for Lands, who first gave me authorization, and

the Hon. Walter Bennett, Minister for Forestry, who has con-

tinued his support, I have made considerable headway with

quarto illustrations of the forest flora of New South Wales. It

is my desire to depict every tree in the State, and the beautiful

illustrations from Miss Flockton's pencil can now be reproduced

at a cheap rate as soon as it is desired to prepare the work for

publication. Previous enterprises of this sort ha"se resulted in

financial failure through the cost of reproduction, an error I am
determined shall not be repeated in the present case. Of this I

am certain, that a work like this would give an impetus to the

study of botany and forestry in this State, and also that the

moderate sum expended upon it will receive the unanimous

approval of all who are interested in diffusing a knowledge of the

trees of New South Wales It will also convince the public that

the Forest Department is now alive to a very obvious duty.

While glad of the opportunity of being able to carry out the

work I have just indicated, I hope at the proper time to suggest

the issue of another work of undoubted practical value. I refer

to a book of photographic rep)roductions of the forests of New
South Wales, depicting not only characteristic individual trees,

but also typical forest scenes. The growth and' variation of the

same species in different localities and under different conditions

could be shown, and if the subjects were carefully selected and

judiciously described, such a work would be of immense value in

advertising and creating an intelligent interest in our forest

resources. Knowledge of our forests is possessed by a very small

percentage of the community, and I am confident that suitable

pictorial illustration would be a potent factor in dispersing that

ignorance.

5.^Botanical Survey of New Soupii Wales.

i. A botanical map (Plate xliii.).

a. Introductory.

Reverting {^upra, p. 753) to my suggestion for a botanical

survey, I may state that during the five years that have elapsed
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since those words were uttered, I have received not a few

expressions of opinion from those who approve of the idea.

Other duties have hitherto prevented me from making definite

suggestions with the view of mapping out the State into botanical

provinces, but what I now submit may be of service as a basis

for work. It is impossible to construct a complete botanical

map while there is so much botanically unexplored country, and

what I have indicated is realh^ a scheme for systematic botanical

exploration.

Our State is divided into counties which, in many cases, have

artificial boundaries. They will, however, be useful, to some

extent, for the purpose of giving definiteness to some of our

proposed botanical areas. New South Wales is also divided into

three roughly parallel portions for the purpose of Land Adminis-

tration, the boundaries being an attempt to define the lands in

accordance with their climatic and settlement values. It is very

difficult to divide New South Wales into natural physical

divisions of any kind, as anyone who has made the attempt has

readily discovered.

I have tried to divide the State into botanical districts on

climatic data, but have found many difficulties. Mr. H. C.

Russell, our Government Astronomer, has published maps show-

ing, in square degrees, (1) the average rain, (2) the average

monthly rainfall, (3) the spring, summer, autumn, and winter

mean temperatures, and the highest and lowest temperatures,

(4) the average temperature for each month in the year, but I

have only been able, in a very general way, to use these data for

botanical purposes.

The late Mr. R. D. Fitzgerald"^ made the first attempt with

which I am acquainted to divide New South Wales in accordance

with its botanical features. His classification is as follow^, but,

it will be observed, it is but slight.

f

* Linn. Soc, Lond. (1882) : Abstract in Jouni. Bot., xx., 96.

t The paper of Prof. Kalph Tate "On the influence of physiographic

changes in the distribution of life in Australia" {Proc. Aiist. Assoc. Adv. Sci.

i. 312, 1888), should be referred to. He discusses the flora of the whole of

the continent, dividing it mainly into three groups, and deals with general

considerations.
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1. That of the sandstone, or poor country, represented by

the Proteacece, Epacridece^ and Xanthorrhoea.

2. Eastern slopes of coast range represented by Urticeo' and

Palmeoi.

3. Cold mountain lands represented by Doryphora^ Filices,

and Myrtacece.

4. Interior plains represented by Chenopodiacece and Com-

posited.

I now proceed to lay before you a tentative scheme for the

division of New South Wales into botanical "counties." It will

be seen that various considerations have weighed with me in

suggesting their limits. I tio not doubt that my map, imperfect

as it is, will give definiteness to criticism, and the eventual out-

come will be that we shall have a botanical map of scientific and

practical value.

I have used the term botanical "county" because a similar

term has been used for somewhat similar botanical areas in

Great Britain and Ireland. Most of the areas I have called

counties are larger than the European ones. There is, however,

the objection to this term, that it is liable to be confused with

the political or municipal divisions called " counties." For a

similar reason M. Flahault* substitutes " domaine " for the

"province" of Engler. It is not likely that names for phy to-

geographic divisions will be generally agreed upon except as the

result of an international conference. M. Flahault's paper*

makes suggestions in regard to the nomenclature of botanical

areas, as follows :

—

GROUPE DE REGIONS.
REGION (Martius 1831).

DOMAINE.

Secteur.

District (Bezirk, Engler, 1879).

Sous-District.

Station (Wimmer, 1844).

* Projet de nomenclature phytogeographique. Proc. Cougr. Int. de

Botanique, Paris, 1900.

50



762 PRESIDENT S ADDRESS.

Examples of this classification are given as follows :

—

Region.— (1) " Region forestiere de I'Europe occidental."

(2) "Region mediterraneenne."

Domaine.—Region (1) " XJn domaine atlantique, un domaine

des plaines du Nord continental Europeen, un domaine du centre

de I'Europe."

Region (2) " Domaines iberique, Mauritanien, frangais, etc."

Secteur.—The " Domain atlantique " includes " Un secteur

aquitanien, ou les especes iramigrees de la region Mediterraneenne

sont nombreuses, et un secteur armoricain ou elles manquent."

District.—"Dans le domaine fran^ais de la region mediter-

raneenne, le district calcaire des basses Corbieres, les districts des

maures et de I'Esterel forme de roches eruptives siliceuses. Les

Baleares, avec leurs nombreuses especes endemiques, constituent

un district tres distinct dans le secteur occidental du domaine

iberique."

From this it is clearly seen that the grouping of land-areas

even in Europe contains the elements of indefiniteness and of

expediency; as our country becomes better known botanically we

shall be able to define it better, but New South Wales will

certainly be found to be. more uniform in its vegetation (and

therefore more difficult to split up into divisions), than western

and central Europe. We have much of the continental climate

and uniformity of Russia.

It will also be seen that the divisions "Domaine," "Secteur"

and " District " are, in the present state of our knowledge, only

of partial application to New South Wales, unless we attempt

much subdivision. I feel more and more strongly that we have

so much pioneering work to do in connection with our botanical

survey that we cannot at present adhere very closely to European

precedents in regard to the subdivision of botanical areas. C.

B. Clarke^ has divided British India into botanical areas. He

says, " British India having been treated as a Subarea of the

"On the Subsubareas of British India, illustrated by the detailed distribu-

tion of the Cyperacese in that Empire. Journ. Linn. Soc. Bot. xxxiv. 1.
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Indo-Chinese Area,* the present paper attempts to divide into a

convenient number (11) of Subsubareas for botanical reference."

He has tabulated the Indian Cyperacece on this framework and

says, " Only by a somewhat full trial can the convenience of a

scheme of subsubareas be tested; moreover, it affords an oppor-

tunity for the suggestion of improvements in the scheme of sub-

subareas proposed." It is observed that the divisions are only

tentative, as indeed they must be more or less, until tested by

practical use. The employment of a definite group of plants (a

Natural Order) to test the utility of the divisions, seems novel,

and the precedent should be followed in New South Wales. The

term "subsubarea" of Clarke appears to correspond to Flahault's

*'domaine" rather than to his "secteur," and affords another

instance of the desirability of uniform nomenclature. Neverthe-

less, if botanists divide the different counties with which they are

familiar into botanical areas as their local knowledge or predilec-

tion dictates, the mere fact of their working on definite lines, no

matter how they differ in details, will result in the accumulation

of valuable facts which will be capable of utilisation in the grand

scheme of international classification of botanical areas which is

foreshadowed in the early future.

" Could we but know^ the actual curving boundaries of a few

Tiundreds of our best-detined species, what a wealth of new
o-eneralizations could be drawn from them, and how much new
information they would yield concerning the factors Avhich govern

distribution in general !

"For, irregular as these lines would be, I can but think that

they would in many cases stand in definite relation to lines of

other kinds, to isothermals, to altitudinal contours, to degrees of

humidity, to the boundaries of geolqgical formations, the limits

of glaciation, the ranges of animals, especially pollen-bearing

insects, to the paths of bird-migration, and finally to the course

of human traffic, "t

* Phil. Trans. Vol. 183. B (1892), p. 371.

t Dr. B. L. Robinson's Presidential Address to the Botanical Society of

America. " Science,'' Vol. xiv. No. 352 (1901).
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Our results may, for many years, prevent us from affording

satisfactory information in regard to a number of these points^

but they are ideals, and should be striven after.

I show you to-night a " curving boundary " of one of our impor-

tant species. This idea of graphic representation of range of species

occurred to me many years ago, and I have had it in limited use

for two or three years. It may proceed simultaneously with the

main botanical map, and is, in fact, siipplementar}^ to it.

h. Topography (Plate xliii.).

EASTERN COUNTIES.

El. Mo7iaro County.

This consists of the well known tableland of the Monaro, and

is bounded on the east by the Dividing Range, on the south by

the Victorian Border, on the west by the Snowy Range (Mt.

Kosciusko to Kiandra), and on the north by the Micelago Creek.

It comprises the counties of Wallace, Wellesley, and Beresford.

E2. South Coast County.

While this district is commonly known as the '• South Coast,
"^

the term "South Coast Range" should perhaps be added to it.

It comprises the counties of Auckland, Dampier, St. Vincent, and

Cg,mden (exclusive of Illawarra and of that portion west and

north-west of the railway line between Marulan and Mittagong).

ES. Illawarra County.

For botanical purposes I would define its boundaries as— east,,

the ocean; west, the Illawarra Range; north, the Cordeaux River;

and south, the Coast Range.

As thus defined the Illawarra is a fairly definite botanical area.

The South Coast and North Coast Counties include many portions

of brush country very similar to that of the Illawarra. Different

people, however, define the Illawarra differently.

McFarland in his "Illawarra and Monaro" (Sydney, 1872),

defines the Illawarra as extending from Bulli to the Shoalhaven,

and lying between the Pacific and the Coast Range; it is about
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55 miles in length as the crow flies, and its width is from half a

mile to ten miles. He has a footnote—"The lands that lie to

the south of the Shoalhaven River are sometimes included under

the term ' Illawarra '; but they are different in scenery, soil, and

principal products from those on the north."

EJf. Cumberland County.

This is the political county of the name, and includes the

country in the neighbourhood of the capital (Sydney). It is

practical and convenient to the majority of New South Wales

botanists to retain this as a botanical division.

Eo. Blue Mountains County.

This comprises the county of Cook, and is a well-defined area

of sandstone mountains, including a few isolated volcanic moun-

tain tops. The sandstone is chiefly Hawkesbury Sandstone.

E6. Hunter Valley County.

It comprises the counties of Northumberland, Durham, and

Brisbane (east of Great Northern Railway).

It is largely sandstone, and of comparatively low altitude. The

sandstone is chiefly Carboniferous, though that in the southern

part is Permo-Carboniferous. To the north it is rather dry.

E7. North Coast County.

It comprises the counties of Gloucester, Macquarie, Dudley,

Raleigh, Fitzroy, Clarence, Richmond, and Rous (between the

Richmond River and the coast).

E8 Upper Richmond and Clarence Coi^nty.

It consists mainly of elevated plains and slopes, and is grazing

country for the most part. It is intermediate in character between

New England and the coast. It comprises the counties of Gresham

(eastern half), Drake, Buller, and Rous (West of Richmond River),

This county is partly inclusive of the Upper Richmond River

district as defined in W. S. Campbell's paper in Agric. Gazette.,

p. 416 (1899), with map.
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E9. New England County.

This consists of the following counties :—Arrawatta (eastern

half), Clive, Gough, Gresham (western half), Clarke, Hardinge,

Sandon, Ingiis (eastern half), Vernon, and Hawes.

Its boundaries are :—North, the Queensland border ; east, the

steep escarpment ; south, the Liverpool Range ; and west, th^

Liverpool Plains.

It has an average elevation of say 2,500 to 3,000 feet.

Different authorities vary in their definitions of New England.

Mr. T. W. Connolly, the District Surveyor of Armidale, has

kindly favoured me with the following note on the subject :

—

"This district should be strictly regarded as being identical

with the old pastoral district of that name, but the name has

been adopted for a mining district which does not quite coincide

with the pastoral district.

"Locally it has a more restricted meaning, and an attempt is

made to apply it solely to the high lands. The escarpment on

the east is not easily defined, as it follows gullies breaking into

and forming precipitous falls so irregular that definition would

be a laborious task."

ElO. Liverpool Range County.

This connects the Hunter River county with the western

country.

It comprises the counties of Bligh, Brisbane (eastern portion),

Hunter and Phillip. It is one of the intermediate, or "stepping-

stone" counties.

Ell. Southern Tableland County.

Average elevation say 2,200 feet, and consequently somewhat

lower than the northern tableland (New England). An indefinite

or intermediate county shading on the west into the plains

country, and on the east into the coast country. The Great

Dividing Range runs through it in a south to north direction.

Northern boundary, Cudgegong River ; eastern, Blue Mountains

and South Coast counties; south, Monaro ; west, western boun-

dary of Selwyn, thence northerly along the Central-Eastern Land

Division boundary to Gundagai, thence along the Murrumbidgee
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to Yass, thence along the Boorowa River to Cowra and northerly

to Orange, thence along the north-eastern boundary of Ashburn-

ham, and thence along the Bell River to Wellington.

CENTRAL counties.

CI. Wagga-Forbes-Dubbo County.

This is another of the intermediate counties. It connects the

tableland with the western plains.

Its boundaries are :—East, southern tableland and Liverpool

Range county; north, Liverpool Plains; west, conventional lines

joining Coonamble to Dubbo, Dubbo to Narrandera, and Narran.

dera to Corowa [a more correct boundary would be a somewhat

sinuous line between Narrandera, Forbes and Dubbo] ; south,

Murray River.

C2. Liverpool Plains County.

I would define it as including the counties of Darling, Nande-

war, Jamison (eastern half), Baradine (eastern half), White,

Pottinger, Buckland, Parry, and the western half of Inglis.

Bounded on the east by New England ; on the west it

tapers off into the sterile sandy country, and is bounded by a

conventional line from Coonamble to Bogabilla ; on the south by

the Liverpool Range. Mean elevation say 900 feet.

Co. Macintyre-Gwydir County.

It includes the upper waters of the Macintyre and Gwydir.

It slopes from New England to the west, Avhere it joins the

sandy or sterile jolains, being bounded by the conventional line

from Coonamble to Bogabilla. It is a county corresponding in

some respects (though drier) to the Upper Richmond-Clarence

county on the east. The floras of C3 and E8 are somewhat

different. C3 tones off into W4, while E8 tones off into E7.

WESTERN COUNTIES.

Western Plains.

The western plains comprise the greater portion of New South

Wales, extending from north to south. There is considerable
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uniformity in the flora, but, chiefly because of its vast area, I

have endeavoured to break it up, mainly on geological lines. The

Murray-Murrumbidgee county is submitted as a fairly well defined

botanical area, and the three other divisions are given with the

view of ascertaining if they are a guide to the flora upon them.

Certainly, as one crosses the Darling from the direction of

Bourke, the vegetation is diflferent, and we encounter sand-ridges

and salt-lakes, but these are not confined to the Cretaceous, nor

indeed to the trans-Darling country, as they are to be found east

of the Darling in the Cainozoic country.

It seems desirable that such an unwieldy area should be

broken down into convenient portions, if possible, and, if study

of the areas I have suggested shows that they have no practical

utility far botanical purposes, it may result in better divisions

being indicated.

Wl. Murray Redgam County.

This consists of the country enclosed between the rivers

Murray and Murrumbidgee, and is bounded on the east by a con-

ventional line joining Corowa and Narrandera. It includes the

area liable to be flooded, comprising the valuable Murray Red

Gum {E^ic. rostrata) flats ; much country similar in character

occurs between the Murray and the Murrumbidgee. It has

better soil than the other three western counties, and has much

less mallee scrub.

W2. Cainozoic County.

So called because the area is mainly Cainozoic according to the

geological map of the New South Wales Geological Survey.

The proposed boundaries are :—On the west. South Australia;

north, 31st parallel to the Darling River at Myall in the east,

thence south-easterly in a conventional line between the Myall

and Condobolin, and intersecting the conventional line between

Narrandera-Dubbo line referred to ; south, the rivers Murrum-

bidgee and Murray.

In the "key" of the N.S.W. geological map, the Cainozoic

area is defined as " Chiefly Pleistocene, with areas of red clay,
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rounded quartz pebble drift of probably Pliocene age, and deposits

of black flood loam of recent origin."

Wo. West Silurian County.

This consists of the Western Plains, in which Silurian rocks

predominate. See the geological map already quoted.

Bounded by the Cretaceous and Cainozoic counties, and south-

east by a conventional line that joins Narrandera and Dubbo.

WJf.. Cretaceous County.

It consists of Lower Cretaceous areas, with a few patches of

Upper Cretaceous or Desert Sandstone. See the geological map

already referred to.

The boundaries are Queensland on the north and South Aus-

tralia on the west; and, on the south, parallel 31° and the Darling

and Macquarie Rivers; on the east, a conventional line from

Dubbo north to Coonamble and thence north-west to Boggabilla.

This subdivision, if tested, will at least prove if the Cretaceous

has any special flora.

c.—Botanical Records arranged Topographically.

I submit a number of readily accessible papers arranged for

the purposes of a botanical survey. I do not suggest that the

list is exhaustive; one of our young members might readily make

it so. Publications of this character might suitably be published

in a separate series, after the fashion of the " Records of the

Botanical Survey of India."

El. Monaro County.

Maiden, J. H.—A List of Plants collected by Mr. Richard Helms

in the Australian Alps. February, 1(S93. Agric. Gazette,

N..S.W.Y. 836.

—The Flora of Mt. Kosciusko. Ih. ix. 720.

—A Second Contribution towards a Flora of Mt.

Kosciusko. lb. X. 1001.
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E2. South Coast County.

Maiden, J. H.—Notes on the Geographical Distribution of some

N'ew South Wales Plants. S. Coast. These Proceedings

(2), iv. 107.

E^. Cumberland County.

WooLLS, W.—^Plants indigenous and naturalised in the neigh-

bourhood of Sydney. Govt. Printer, Sydney. 1st Ed. 1880:

2nd Ed. 1891.

—Eucalypts of the County of Cumberland. These

Proceedings, v. 288, 448, 463, 488, 503.

—Botany of the Parramatta District ; Woods of the

Parramatta District. Contrib. to Flora of Australia (1867),

pp. 1, 89.

—List of Parramatta Ferns, etc. Lectures on the

Vegetable Kingdom, 1879, p. 214.

Eo. Blue Mountains County.

Cunningham, A.—On the Botany of the Blue Mountains. Barron

Field's Memoirs on N.S. W. (1825), p. 323.

WooLLS, W.—Kurrajong and Tomah. Contrib. to Flora of Aus-

tralia (1867), p. 173.

Trebeck, p. N.—Mt. Wilson and its Ferns. These Proceedings

(2), i. 491.

WooLLS, W.—A Glance at the Flora of Mt. Wilson. These Pro-

ceedings (2), ii. 6.

Hamilton, A. G.—On the Flora of Mt. Wilson. These Proceed-

ings, XXV. 346.

EG. Hunter Valley County.

WooLLS, W.— Botany of Ash Island. Contrib. to Flora of Aus-

tralia (1867), p. 184.

E7. North Coast County.

Rudder, A.—Forest Wealth of Gloucester. Agric. Gazette

N.S.W, vi. 383.
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Maiden, J. H.—Notes on a Trip to the North Central Coast

Forests of New South Wales. Ac/ric. Gazette, JV.S. W. vi. 583.

—Mount Seaview and the Way thither. Agric.

Gazette ISf.S.W. ix. 577.

—Notes on a Trip to Mount Seaview, Upper Hast-

ings River. These Proceedings, xxiii. 20.

The Don Dorrigo Forest Reserve. Agric. Gazette

N.S.W. 1894, pp. 218, 519.

E9. Neio England County.

Christie, W.—The Forest Vegetation of Central and Northern

New England in connection with Geological Influences.

Joiirn. Roy. Soc. J^.S. JV. xi. 21.

Maiden, J. H.—Notes on some Eucalypts of the New England

Tableland. Report A.A.A.S. vii. (Sydney), 537.

TuRNKR, F.—The Flora of New England, N.S.W. (Abstract).

Report A.A.A.S. viii. (Melb.), 275.

ElO. Liverpool Range County.

Baker, R. T.—Botany of Rylstone and the Goulburn River Dis-

trict. These Proceedings, 1896,427.

Hamilton, A. G.—A List of the Indigenous Plants of the Mudgee

District. These Proceedings (2), ii. 259.

Ell. Southern Tableland County.

WooLLS, W. —Botany of Berrima and Mittagong. Contrib. to

Flora of Australia (1867), p. 101.

Maiden, J. H.—Concerning Hill Top. Agric. Gazette N.S.W.

vii. 263.

—A List'of Plants collected in the Vicinity of the

Jenolan Caves by W. F. Blakely and J. C. Wiburd. Agric.

Gazette N.S.W., xii. 1390.

Ross, W. J. C.—Notes on the Flora of Bathurst and its Connec-

tion with the Geology of the District. Report A.A.A.S. vii.

(Sydney), 467.
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Ell, ElO, 02.

Cunningham, A. —Journal of a Route from Bathurst to Liver-

pool Plains. Barron Field's Memoirs on iV.^. Tf. (1825),
' p. 131.

01. Wagga-Forhes-Duhbo County.

WooLLS, W.—The Botany of the Castlereagh District. Lectures

on Vegetable Kingdom (1879), p. 61.

W2. Cainozoic Oounty.

WooLLS, W.—Plants of the Darling (Lower). Oontrih. to Flora

of Australia (1867), p. 192.

Deane, H.—List of Plants collected at Broken Hill and Tarra-

wingee, N.S.W. These Proceedings (2) viii. 329.

W3. West Siluria7i Oounty.

'Cambage, R. H.—Notes on the Botany of the Interior of New
South Wales :—

1. From the Darling River at Bourke to Cobar. These

Proceedings, xxv. 591.

2. From Cobar to the Bogan River above Nyngan. lb.

p. 708.

3. Mudall on the Bogan to Euabalong on the Lachlan.

lb. xxvi. 197.

4. Mt. Hope to Parkes. lb. 317.

ii. Some Geological Considerations.

a. adaptability of plants to certain geological

FORMATIONS.

The question of the connection between the botany and geology

of a district is a fascinating one, but it must be confessed that we

possess very few facts at present in regard to the extent that

certain plants prefer, or are characteristic of, certain geological
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Mr. W. J. Clunies Ross, to whose paper^ I have already

referred, is carefully examining the flora of the geological forma-

tions of the Bathurst district, a line of research for which his

geological and botanical knowledge specially fits him. I do not

know of any other similar researches of recent date in this State.

Mr. W. Christie's paper,! also quoted, may be usefully studied in

this connection,

Howitt has a paper; which deals with the distribution of

Eucalypts on certain geological formations and soils in the masterly

way that surprises no one who is acquainted with the depth of

his knowledge of geology and botany. Although it applies to

Gippsland, many of his observations are directly applicable to

New South Wales.

Granite countr}- does not appear to produce good timber in any

part of Australia, while timber grown in swampy, low-lying

ground is generally deficient in strength. These are generalisa-

tions that the ecologist will bear in mind.

Mr. Sydney B. J. Skertchly, Assistant Government Geologist,

Queensland, in 1897 published a paper on the "Copper Plant "

{Polycaiycea spirostylis, F.v. M.) to accompan}^ his Report on the

Mines of Watsonville, etc , in which he produced evidence that

this plant frequently accompanies copper deposits in Queensland.

He also gives a few instances which have come under his notice

of the partiality of certain plants for certain geological areas, and

also gives a few extra-Australian references. Still, we appear to

have but few data on the subject. In Europe the subject has

received attention since the time of linger, and some general

facts and observations bearing on the question will be found in

Kerner and Oliver (ii. 495 et seq.).

In this connection I do not propose to touch upon the fossil

flora of Australia and its interpretations; this has been con-

sidered by Unger in his " New Holland in Europe " (trans, in

Seemann's Journal of Botany, Feb. 1865), by Ettingshausen and

p. 771. t p. 771.

t Trans. R. S. Vict. 1890.
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other eminent authorities, and the line of research is now beina:

patiently investigated by one who possesses an intimate know-

ledge of our existent flora—my friend Mr. Henry Deane. We
have an excellent geological map of New South Wales published

by our Geological Survey, but a cursory examination of it shows

that it can only be very partially used (in the present state of our

knowledge at least) for the purposes of botanical record. This

is, however, simply because the records or the geological survey

of New South Wales are so much in advance of the botanical

ones.

6. THE DISTRIBUTION OF PLANTS AFFECTED BY VOLCANIC

OUTBURSTS.

In this matter of plant-distribution, when one contemplates

apparent gaps in species between northern and southern localities,

e.g., when certain species common on the southern tableland give

the Port Jackson district a wide berth and make their reappear-

ance in, say, New England, one may ask, to what extent is the

destruction of forests caused by volcanic outbursts responsible

for the gaps in the sequence of forests in Australia % Mr. J . J.

Fletcher has pointed out to me that Prof. R. Tate has discussed

the matter^' in connection with the paucity of land-moll u sea in

Victoria, but as regards the destruction (if such occurred) of the

flora. I do not know whether geologists have published any

evidence on the subject. It is only proper to reiterate that the

records of a botanical survey are so very imperfect, that one must

proceed very cautiousl}^ in stating that there are any gaps in the

flora which may not be attributed to denudation of the soil and

other causes, and where gaps appear it is because observation

has not yet shown that there is an irregular line of continuity of

occurrencef in any particular species. The student of ecology

will very carefully endeavour to trace these lines of occurrence

of particular (at all events of important) species, and I do not

doubt that full data thus collected will prove of real value to the

* Proc. E. S. S.A. iv. 73-4.

t Dr. B. L. Kobinson's "Carving Boundary," o-p. cit.
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geologist in his task of mapping the rocks of the country. Per-

haps the question of volcanic interference with our vegetation

could better be studied in Victoria, where the outbursts are

geologically more modern than in New South Wales.

c. the distribution of plants affected by alluvial

deposits.

In dealing with the question of plant distribution, one enquires

to what extent catastrophes by alluvial deposits have affected

our flora."^' I fancy that here again we have but little evidence.

Where plant remains (of existent plants) are found thev are

generally logs of timber, woody fruits, resin and such like sub-

stances that are practically imperishal^le if entirely immersed in

water, or freed from action of the air through sealing with silt-

like deposits. As a very general rule the leaves and other soft

portions of plants become, under such circumstances, disintegrated

into a peaty mass or decay altogether. I give one of a number
of recorded instances of submerged forests. A log, probably of a

Eucalypt, was found in cutting a deep d3dve. " The first three

or four feet consisted of chocolate soil, which merged into a

3^ellowish-clay loam, darkening again at the depth of about 10

feet into a peaty substance."! The deposit is further described.

I have recently:]: given instances of fossil or subfossil resins

being found in Australia. They probably, in many cases, indicate

submergence of forests by alluvial deposits, but of the magnitude

of the destruction of the forests we know nothino-.

Mr. E. F. Pittman, in a letter to me, says, " It is not an

uncommon thing to get fossil resin (retinite), in connection with

* Mr. E. F. Pittman, Government Geologist, kindly informs me that he
knows of nothing like "extensive destruction of forests in this State by
alluvial deposits. We get fossil trees in most of our deep (basalt-covered)

leads, but nothing, so far as I know, in the way of extensive destruction."

t Col. W. V. Legge. *' Note on timber found beneath alluvial drift at

Swansea (Tasmania)." Proc. R. S. of Tasm. iv. 68.

X Proc. E. S. X.SJV. XXXV. 201, 202.
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lignite, but I do not see how this bears on the question referred

to. I may mention that rather extensive deposits of lignite occur

in alluvial deep leads (in old river beds) at Kiandra, Forest Reefs,

Molong, Grulgong, &c. I do not know whether you would

consider this as evidence of extensive forest destruction, and the

cause of these deposits, occurring as they do, in old river beds, is

not quite clear to me."

I am aware that changes in the distribution of our forests have

probably more to do with climatic changes than volcanic or

alluvial action (of the kind indicated). For .example, we have

evidence that at the close of Tertiary times there was a much

greater rainfall than there is at the present time. The late Mr.

C. S. Wilkinson, in his Presidential Address delivered before this

Society in January, 1885, dealt ably with the subject, in regard

to which there is already a copious bibliography, but at present

I am alone concerned with the evidence, imperfect as it is, of the

changes owing to the forms of geological action I have indicated.

iii. The ''Plains" of the Dorrigo ; a Plea for the Study

OF Physiographic Ecology.

One phase of a botanical survey is the study of physiographic

ecology. The aims and scope of this quite modern subdivision of

botanical research are indicated, and a masterly summary of the

ramifications of ecology generally given by H. C. Cowles."^

Warming, in his classical work, divides what he terms " plant

societies" into hydrophytes, mesophytes, and xerophytes, and

ecologists have largely developed Warming's ideas with an extent

of detail only possible because of the minuteness with which

botanical surveys have proceeded in older countries, or at all

events, because of the mass of data available.

A. N. Whitford has a valuable paperf supplementary to that

of Cowles, whose pupil he is. He defines the factors to be taken

* The Physiographic Ecology of Chicago and its vicinity; a Study of the

Orioin, Development and Classification of Plant Societies. Botanical Gazette,

February, 1901, pp. 73 et seq.

t The Genetic Development of the Forests of Northern Michigan; a Study

in Physiographic Ecology. Botanical Gazette, xxxi. 281 (May, 1901).
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into account in attempting to explain the relations that exist in

different plant associations.

A. Climatic factors.

(a) Temperature.

(b) Moisture.

B. Ecological factors.

(a) Edaphic (the soil and its properties).

(b) Atmospheric (heat, light, and influence of wind).

(c) Hydrodynamic (action of tides and waves on strand

vegetation).

(d) Biotic factors (struggle for existence).

C. Historic factors. (Factors which involve the element of

time, e.g., certain geological and physiographic forces).

In tracing the genetic development of a forest, Whitford

selected certain islands, etc., in the vicinity of Lakes Michigan

and Superior, and examined four sets of physiographic forma-

tions :

—

1. The Sand Societies.

2. The Clay Societies.

3. The Rock Societies.

4. The Swamp Societies.

Taking (1), he deals in succession with the "lower beach,"

"middle beach," "fossil beach," "heath,'' showing how a coniferous

forest established itself in course of time on the heath, which is

eventually succeeded, and even superseded, by the maple, beech

and hemlock forest. The dune societies are incidentally touched

upon,

(2) The Clay Societies are more difficult to trace than those

found on the sand; but " in due time a^ maple-beech-hemlock con-

dition is the result."

(3) The Rock Societies are traced, and in the locality selected

it is shown that on the rocks (mostly granites and quartzites) the

mesophytic forest (of maple, etc.) is not reached until first pre-

ceded by a coniferous forest.

51
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(4) The zonal distribution of plants in swamps, as far as certain

localities in the United IStates are concerned, is given, and in

general terms it is shown how the mesophytic (hemlock-maple)

forest finally replaces the arbor-vitae or tamarack trees.

The paper finally deals with the effects brought about by

human agency, the " clearing societies " brought into existence

through the agency of man and domestic animals. As in the

United States, so in New South Wales, there are but few useful

records of plant-succession in clearings.

Little has been done in Australia in physiographical ecology.

I do not know that a systematic attempt has yet l3een made to

classify "plant societies" in this continent. Following are some

of them, but each group must be considered in regard to geological

and dynamical changes always in progress in any given area.*

No attempt is made to give a complete list; it is simply a sugges-

tion.

Littoral Plants.

Coast Sand-dunes.

Western Sand-hills.

Brackish and Mangrove Swamps.

Brush Forests.

" Plains" (Dorrigo and others).

As an instance of the way in which the study of ecology may

be applied in a special case, let me bring under your notice

portions of the Northern Tableland, with especial reference to the

plains of the Dorrigo. I have briefly described these grass plains

and the brush lands,"}" and my two papers {loc. cit.) on this area

may be referred to. I feel that in the light of later experience

I ought to undertake another visit to endeavour to solve some

of the ecological problems I propose to bring under your notice,

and which are of more than local interest, but I should be very

glad if a young naturalist with fewer demands on his time than

I have would carefully explore it.

* See p. 784.

t Agric. Gazette of N.S.W. v. 221.
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The "plains" have much in common, I believe, with the "park

lands " of Central Africa. Mr. J. E. S. Moore read a paper on

the latter before the Linnean Society of London on 1st November,

1900. I have not seen the paper, but the following is an

abstract :

—

" These park lands in the Tanganyika have quite the appear-

ance of having been formed by the hand of man, but are really

natural growths, due to the fact that light surface soil has been

laid down over what Mr. Moore takes to have been lake deposits.

Any given line of country will show large plantations, with quite

a home-like look, separated by grass lands; and, as Tanganyika is

approached they dwindle in size till they consist of a few shrubs,

overshadowed by giant Euphorbias, cactus-like in appearance.

Then come stretches of grass, dotted with Euphorbias, and, last

of all, the salt steppes by the Lake, wliich is now held to have

had at one time an outlet to the sea. Mr. Moore's explanation

is that, at first, only the Euphorbias would grow on the salt

steppes; but as these sprang up they afforded a shade and shelter

to self-sown shrubs, each of which, as it established a footing,

contributed to the natural planting of the area by the distribution

of its seeds, till, this process reached its highest development in

the large plantations where the shrubs overtopped the Euphorbias

to which they owed their growth."

In passing reference to Central Africa country in comparison

with our own. Sir Harry Johnston has a figure and description"^

of a "fine mountain which, like most Central African mountains,

presents from below the appearance of a cake that has been cut

and is crumbling." This mountain presents remarkable similarity

to Mount Lindsay and other mountains in North-eastern New
South Wales.

My personal acquaintance with the Ceylon patanas is of a \ ery

limited character, but I have long held the view that the plains

of the Dorrigo present somewhat similar problems. Mr. H. H.

* " British Central Africa." by Sir Harry H. .Johnston (1897), p. 25.
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W. Pearson has an important paper on " The Botany of the

Ceylon Patanas" (Journ. Linn. Soc. xxxiv. 300), and much of the

information contained in his paper (which inckides an excellent

bibliograph}'') will be found full of suggestion to us. Patanas

" are grassy slopes and plains of considerable extent occurring at

all elevations above 2,000 ft." " Remarkable savannah-like

expanses in an otherwise forest-covered country" (pp. 300, 301).

They correspond, in fact, to the plains of the Dorrigo and other

portions of the northern tableland.

Where the patanas come into contact with the western forest,

the boundary lines'^ are remarkably sharp and abrupt, though

quite irregular and in no way related to any physical features of

the land (p. 305). This also corresponds to the condition of

things in the New South Wales localities cited. " In the east,

the patanas pass gradually into an open park-like forest consisting

of low xerophytic trees and an undergrowth of grass "
(p. 306).

To what extent the Dorrigo plains differentiate into an oj)en

park-like forest is a matter for further enquiry, and careful

examination will show how much of the vegetation may be properl}'"

termed xerophytic. " The existence of extensive, comparatively

barren, patana-areas in the midst of the luxuriant sub-tropical

growth of the montane region, and, more particularl}^, the manner

in which they abut upon the boundary of the western forests,

have attracted the attention of many observers." To account for

the existence in such close proximity of two floras so widely

different, three theories have been advanced (p. 307) :

—

i. Trimen's Theory,

ii. Abbay's Theory,

iii. Grass-fire Theory.

* The line along which two plant societies meet has been called the tension

line, whether between forest and heath or forest and prairie (plain, in the

Dorrigo sense). Here it is that the struggle is most pronounced. If the

other ecological factors remain constant, the tension hne does not change. In

that case, for instance, the forest does not advance on the heath nor the

heath on the forest. But, as will be shown in the discussion of the historical

factors, the conditions, as a rule, are changing constantly. Not only may
the struggle be between the forest on the one hand and some other type of

plant society on the other, but it may be between different kinds of forests.

(H. N. Whitford, op. cit. p. 293).
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i. Trimeiis Theory.

" Trimen gives his opinion respecting the maintenance of a

definite line of separation between the western boundary of the

patanas and the forest. He says that ' In the course of vast

ages a perfect equilibrium between the two floras [i.e., patana

and forest] has been arrived at, so that now neither can encroach

on the other : the patana plants are unable to exist in the dense

shady forest, whilst the seeds of the forest-trees never get a

chance even of germination in the closely occupied grass-land.

So far as can be observed, this balance is now maintained without

change.' " Pearson, however, shows that some change is taking

place, though so gradually that it may be easil}^ overlooked

(p. 307).

ii. Ahhays Theory

(as regards one patch of the patana) is that the outcropping of

"half-formed quartzite," v/hich disentegrates into "little else

than a quartz sand impi-egnated with iron, is entirely incapable

of supporting the usual forest vegetation with which the district,

except in this particular spot, abounds."

Pearson shows that this explanation can only be a partial one,

and is dependent on geological data which are not forthcoming.

The same remarks apply to the plains of the Dorrigo, no adequate

geological data being at present available. The matter is of

direct economic interest, inasmuch as settlers require information

as to the soils. On the occasion of my trip, I made a carefully

collected series of soils from both plains and forest, but unfortu-

nately an accident happened to them while they were awaiting

analysis. Careful analyses of the soils, selected, if possible, by a

geologist, would, I doubt not, throw light upon the types of

vegetation that are at present borne hN the two kinds of land.

iii. The, Grass-fire TJieory.

The patana grasses are very coarse and wiry, and in their adult

condition are unpalatable to cattle. The graziers' custom is to

burn the grass annually to get a 5^oung growth of grass. "The
country is temporarily reduced to a blackened waste which
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extends up to the very edge of the forest, where shrivelled leaves

and charred trunks bear testimony against the maintenance of a

permanent forest boundary. It is evident that the cumulative

effect of such fires during a succession of years must be to

materially extend the boundaries of the patanas at the expense

of the forest. Experience shows that the constant occurrence of

the patana fires is gradually extending the area of the patanas in

a westerly direction into that previously covered by forest.

With regard to the origin of the patanas as a whole, the cause is

not so clear ; there is a total absence of local tradition relating

to a time when the main area of the Uva patanas was in any

marked way different from what it is now."

" Above 4,500 ft.,* wide tongues of patana extend in a w^esterly

direction up to, and in some cases over, the summit of the central

ridge. There can be no doubt that these extensions are due to

the encroachment of the Uva grass-fires into the montane wet-zone

forest. Upon the cleared area a herbaceous vegetation has

established itself, the remains of which form an accumulation of

sour humus which is almost uniformly present on the surface

above 4,500 ft. The properties of sour humus are such that

forest-trees can with difficulty re-establish themselves upon it.

It therefore follows that, apart from the effects of the present

annual tires, the sharp boundary, once established by fire, would

so gradually become irregular b}^ the advance of forest-growth

that only careful observations, extended over a long period, would

be able to detect any change. Hence has arisen the idea that

the present limit of the forest is a stationary one."

A careful survey of the Dorrigo plains, which is required in

the interests of science, would show to what extent there is

similar herbaceous vegetation between the plains and the forest.

As regards the Dorrigo plains, the country as we know it is pro-

bably as it has been for many years ; in bygone years doubtless

the blacks fired the grass, and the white man has done the same

by design or accident, but apparently not to any great extent

* In the latitude of the Dorrigo this would approximately correspond to
the height of the Dorrigo plains.
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In two papers,* Dr. Bes.sey maintains, from recent observations,

that the greater portion of the State of Nebraska is capable of

supporting a tree vegetation. He claims that the absence of

trees is due to the prairie fires, and that now, wherever given a

chance, the tree area of the State is spreading. In many places

in our own State (including the Dorrigo) it is roundly stated that

trees will not grow in certain localities, e.g., grassy areas. If the

statements were confined to "Trees have never grown on those

areas since the country has been known to the white man," or

" I do not think that trees will grow on these areas, but I have

never tried the experiment," we should be on firmer ground. It

has 3^et to be proved that these "plains" of the Dorrigo are

incapable of supporting arboreal vegetation, though whether the

planting would be undertaken on economic grounds is quite

another question. The extent to which climate has been cause

and effect in the matter is not known as regards the Dorrigo, in

view of the short period that the country has been known to the

white man, and the paucity of meteorological records.

Incidentally (p. 326) Mr. Pearson discusses the matter of

ethereal oils in the Labiatce and grasses of the patanas. I am
sorry I made no observations of this character in regard to the

Dorrigo plains. He reviews the interpretations of Tynd all's

observations in regard to the arrest of radiant heat through the

diffusion of minute quantities of essential oil in the atmosphere,

also Dixon's later researches, all of which is important in view of

the desirability of a clearer understanding of the effects on climate

and vegetation in Australia of the exhalation of natural Euca-

lyptus oil.

Much of the collecting in New South Wales is of a spasmodic

character; as far as I know, the term "advanced collector" is

only applied to the votaries of the postage-stamp cult; I would

apply the term, if it l)e necessary to coin one, to the collector who
collects with a definite object other than that of systematic

* "The Forest and Forest Trees of Nebraska." iiVp. Nebraska Board of

Agriculture, pp. 79-102, 1899.
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botany, say, that of solving problems of ecology. The field of

physiographic ecological study is vast, and it will be found most

fascinating. It has not been taken up until late years because,

in many cases, the necessary geological and botanical foundational

data were not available. It is obvious that every district requires

its own special treatment. Following is a brief statement of the

method of classification adopted by Cowles"^ in dealing with the

Chicago area, and it may be observed that he is the first botanist

to clearly bring out the dynamic conditions due to physiographic

changes.

"Two general groups are made, the inland and the coastal.

The inland group is subdivided into three series, river, swamp,

and upland. The coastal group is subdivided into two series,

lake bluff and dune. The river series is remarkably tortuous,

involving constructive and destructive, progressive and retrogres-

sive phases. The treatment begins with an erosion gullj; then

there follow in order the ravine, both in clay and in rock, the

xerophytic bluff, and the mesophytic forest. The depositional

phases of the river begin with the appearance of a permanent

stream; then follow the various stages of the flood-plain, culmin-

ating in the mesophytic forest. The swamp series begins with

the pond, treats next the various types of swamps, and ends with

a brief discussion of the prairie. In the upland series the various

stages of the rock hills and then of the clay hills are taken up in

turn, culminating in the mesophytic forest. The coastal group is

next discussed, beginning with the lake bluff. Finally, there is a

brief treatment of the dune series from the beach on through the

embryonic and active dune to the established dune on which there

finally appears the mesophytic forest."

The special ecological classification adopted by Thomas H.

Kearney! for the vegetation of Ocracoke Island is worthy of note,

and the paper itself contains many valuable suggestions.

* Op. cit. p. 85.

t The plant-covering of Ocracoke Island ; a study on the Ecology of the

North Carolina strand vegetation, by Thomas H. Kearney, Junr., Contrib.

from U.S. Nat. Herb., Vol. v., No. 5 (1900).
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iv. The so-called "Spontaneous" Growth of Trees.

Allied to this " Patana " question is that of the so-called

" spontaneous " growth of trees.

" T was informed"'*' here (Failford) and also on the A. A. Com-

pany's Estate (Gloucester) that formerly the hills were often

destitute of timber where now there is dense forest. The reason

of this change is attributed to the overstocking of the country,

the stock eating down the grass, so that bush fires (which formerly

consumed the seedlings of forest trees) are now less frequent, and

devastate smaller areas of countr}^ than they used to do.

Mr. Forester Rudder expresses the opinion that cattle directly

aid the propagation of trees by trampling the seeds into the

ground."

In Tasmania (perhaps in Australia) the following experience is

not uncommon. Where sheep are folded the manure becomes

quite thick. In a few years, if the sheep be removed, Eucalypts

come up freely. This occurs in places in which they were not

previously found. It seems to me that this points to the sheep

licking up the seed with their feed and redepositing it in manure.

Vigorous growth would take place in fertilized soil. Perhaps

this matter of natural afforestation (not re-afforestation, as it

takes place in areas not previously known to carry trees), may be

entirely explained by herbivora grazing in forest land and deposit-

m<y their duno- on non-forest land. The obvious reason why this

afforestation does not take place more abundantly is because

sheep and cattle readily eat down young seedlings, which must

therefore be protected accidentally or otherwise in order tliat

they may reach maturity.

Howitt deals with the "Influence of Settlement on the Euca-

lyptus Forests " in his paper on the EJucalypts of Gippsland (o/).

cit.). He speaks of the annual bush fires of the aborigines which

tend to keep the forests open; consuming much of the standing

or fallen timber and largely destroying the seedlings. At the

* Maiden in A()ric. Gazette N.S.W. vi. 593 (1895).
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same time these burnings off destroy many of the insects that

prey on Eiicalypts. When the white man came he discouraged

bush fires, and the young seedHngs had now a chance of life.

He gives specific instances of wliole tracts of country being

covered with forests of young saplings since the advent of the

white man. No one has a more intimate knowledge of Gippsland

than Mr, Howitt, who says, ''in spite of the clearings which have

been made by selectors and others and in spite of the destruction

of Eucalypts by other means (plagues of leaf eating insects) the

forests are more widely extended and more dense than they were

when Gippsland was discovered b}' the white man."

This natural spread of forests should be a comfort to those

who are apt only to consider the destructive action of the timber

getter, and to lose sight of the compensating influences that

are at work.

The springing up of young forest growths where there w^as

formerly forest is, of course, common enough. We do not know
how long many seeds will remain dormant in or on the ground

after the old growth has been removed. It is not an uncommon
thing to see a straight avenue of trees not artificially planted.

One fine avenue known to me is along the line of an old chock

and log fence, and consists of She Oaks {Casua7'ina)* Oak
saplings were used as top-rail for this fence, and the seed from

the saplings germinated and the young growth was protected

from stock by the fence. The seedlings grew into fine trees, and

finally the old fence was removed, leaving only the line of trees

which followed the direction of the fence.

6.

—

Australia's Duty in regard to Botanical Investigation

IN Australia and Polynesia.

The South Sea Islands are of special interest to us in New
South Wales, Sydney having more intercourse with them than

any other Australian port. They are mainly under the political

control of Great Britain, France, and Germany, and all three

* E.g., Agric. Gazette, vii. 514.
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nations have most honorable records in regard to the advancement

of botanical science in those regions. At the present time most

of the botanical work in the Islands is being done by Great

Britain and Germany. The former is carrying on the work,

speaking generally, in an intermittent way, organised expeditions

for collecting purposes and investigation being infrequent. She

has enormous numbers of types, and largely relies on the free-will

contributions of travellers and others. Germany, on the other

hand, is systematically working up the floras of her dependencies,

and the efforts of the Royal Botanical Museum at Berlin in this

direction are continuous and indefatigable. A number of publi-

cations, some of them of considerable proportions, have already

been issued, and every year adds to the volume and value of

them. Our German friends attain these results in a variety of

ways. Their governing officials in the islands often include^

scientific men, some of them botanists, or at all events botanical

collectors. The Imperial Government, through the Royal Gardens

at Berlin, or through other botanical establishments, wholly or

partially defrays the expenses of young botanists engaged in

definite lines of botanical research. The medical officers of her

steamships and war-vessels are often men with more or less

botanical training, and, I am given to understand, receive greater

encouragement to solve botanical problems or to make botanical

collections than do British officers in similar situations. The

acquisition of botanical collections is, in a measure, incompatible

with that preservation of faultless tidiness of decks and other

parts of the ship which are the traditional pride of a commander

of a British man-of-war, while the accommodation available to

officers for the storage of collections, books, ikc, is so limited as,

in many cases, to preclude a man from preserving any specimens

to illustrate the observations recorded in his note-book. This is.

the more to be regretted, as warships, during police or surveying

dut}'-, often touch at places which are rarely, if ever, visited by

trading vessels. Has not the time arrived when Australia should

systematicall}' undertake a share of this botanical work in the

South Seas ? Are we to sit down and let British, French, and
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German botanists do all the work and permit the world to assume

that Australia is unwilling or incompetent to help to reap the

harvest? Cannot the Federal Government, or individual State

Governments, or our Universities, despatch young University

graduates with missions to these islands, or even pay the expenses

•of trained collectors to systematically acquire material for the

botanical establishments of the mainland *? I am not susaestino:

any impossible idea, nothing costly or beyond our resources in

any way. Australia is waking up to her responsibilities and

-destiny in various waj^s. Her States ha\e federated. Her
troops have fought shoulder to shoulder with those of other parts

of the Empire. She has sent forth commercial ambassadors to

London, to South Africa, and to the East to make her name and

her products better known. The carrying out of my suggestion

to maintain, say, two young botanists and one collector in the

Islands, would involve an aggregate cost scarcely greater than

.£1000 per annum for salaries, travelling and incidental expenses.

I would give a young botanist a commission for say two years,

and if he were doing good work and desired a further term, an

extension could be arranged. It will be seen that I have allowed

for small salaries; nevertheless I believe that suitable volunteers,

anxious to win their scientific spurs, would always be forthcoming.

But let us come a little nearer home. When I was in Berlin

in 1900, I was informed that the Royal Botanical Garden there

Avas on the point of despatching two young botanists to investi-

gate the flora of Western Australia. They have remained in

that State fourteen months, and, I believe, have done magnificent

work. They are now engaged in visiting all the other States,

and I do not doubt that an account of their researches will prove

ver}' valuable to us. But might not Australian botanists be excused

if they were to be a little envious of the great good fortune of

their German brethren'? Mam^ of our botanists would dance

with joy if they could be detached for botanical investigation for

fourteen months, or even for half that period, in many localities

that would be promptly indicated. Our own Government, which

maintains two botanical collectors (attached to different institu-
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tions), whose sole duty it is to investigate the botany of New
South Wales, is largely seized with its duty in the matter of

botanical work, but I hope the time is not far distant when our

well-to-do citizens will feel moved to devote a portion of their

wealth to the advancement of botanical work irrespective of the

political borders of the Australian States. It is, in fact,

impossible to investigate the botany of any one State without

overstepping the territory of others, but there is much virgin

country yet within New South Wales, and I trust the plea I

have advanced will not be in vain.

7. Hybridisation Work in New South Wales.

During the past year an interesting Orchid hybrid raised by

one of our Members (Mr. F. GTodwin, gardener to Dr. John Hay)

was exhibited before this Society. It is Cymhidium Lowianum
X C. eburneum, and it is figured and commented upon in the

Gardeners' Chronicle, 13th July, 1901, p. 25. The statements

are made, " This is the first, so far as our knowledge goes, cross-

raised and flowered in Australia. . . . The flowers measured

5J inches across, which is quite equal to the standard in point of

size."

For an account of the extensive and successful work that has

been carried out in Europe and America in regard to the cross-

fertilization of plants, one need not go further than the records

of the Hybridisation Conference held in London in 1899, which

was fully reported in gardening and botanical journals, and in

the Journal of the Ro3^al Horticultural Society. Mr. Peter Barr's

address on Hybridisation before the Royal Horticultural Society

of Victoria in August, 1900, on cross-fertilising daffodils is valu-

able, and so also are the papers on the same subject by Mr. H.

H. B. Bradley, of Sydney, in the "Australian Agriculturist" for

October and November, 1900.

Mr. Julius H. Camfield, a Member ot this Society, contributed

a useful little paper to the same Journal in its issue of November.

1901, in which he makes suggestions for experiments with certain

native plants.
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Many successful variations are not the results of experiment,

but of accident. An observant man making his rounds through his

garden has acquired fame, and sometimes fortune, by observing

peculiarities in the growth of self-sown seedlings, fertilized with-

out human aid.

Progress with hybridisation and selection work in Australia is

slow, as we have not at present a number of well to-do amateurs

possessing the necessary knowledge and enthusiasm, as in older

countries. Many experiments in hybridisation (and not a few

with varieties) have been carried on at the Sydney Botanic

Gardens, chiefly by Mr. George Harwood, a veteran in experi-

mental work. In fact I doubt whether any man has done more

in this direction in New South Wales than my colleague. I am
happy to say that some experiments are still proceeding at this

establishment in regard to which I hope to be able to announce

successful results later on. In a recent Annual Report of the

Gardens I expressed the hope that we may have a small physio-

logical laboratory to serve for the headquarters of experiments in

hybridisation and for cognate work with our delightful wealth of

material. When public opinion is sufficient!}^ educated in this

matter, I do not doubt that Parliament will readily place the

necessary funds at my disposal for the employment of one officer

whose exclusive duty it will be to carry out experiments of the

kind, and for means (necessary in a public garden) of protecting

our experiments from the depredations which have discouraged

us so much in the past.

Many crosses, e.g., of Verbenas are the result of accident.

The difficulty of raising plants begins when one gets so far as

making a cross If any accidents happen to these seedling plants

©ne, of course, has to work de novo. We have to select parents,

to wait until the seed has set, then to wait until the plants can be

raised, and further wait until flowers are obtained. These results

often take several years to obtain, and may in the end have little

or no horticultural value. Many of our experimenters have had

disappointments, but I am sorry they have not kept a careful

record of their results. If the experiments are worth making at
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all, they are worth recording, and even negative horticultural

results have scientific value.

Returning to Mr. Godwin's work, I am glad to hear that he is

working at Cattleya and Laelia hybrids, also at Cypripedium,

Zygopetalum, Lycaste, Dendrohium and Phaius.

Mr. Hugh Dixson, also one of our Members, has obtained good

results with DendrohUiin bigihbnm (an Australian species), Phaius

and Spathoglottis; while Mr. Williams, gardener to Mr. Onslow,

of Camden Park, has done good work with Vanda teres and several

Cypripediums. Mr. D'Arcey, Orchid-grower at the Botanic

Gardens, has experimented with Cattleya, Laelia and Cyjiripe-

diuni; while Mr. Hazlewood, of Botany, is another experimenter

with Orchids.

Most of us admired the beautiful Hippeastrums raised by the

late Mr. Burton Bradley. His son, Mr. H. H. B. Bradley, has

obtained a solid reputation with JVarcissus, and for some account

of his work my readers may refer to his paper already quoted.

He tells me that his father left no record of what he did with

mppeastrum, and with regard to present work, he writes, " What
I have done with other flowers is immature

;
perhaps if I live

another twenty years I may have something to say about it."

Of other bulbous plants I have little to say. The late Sir

William Macarthur did good work with Gladiolus and Criniun.

Mr. Baptist had many successes with Hippeasfrum, but like Mr.

Burton Bradley, made no records. Mr. H. Selkirk, of Sydney, is

at work cross-fertilising bulbs, and we may expect results from

this conscientious worker in due course. The late Mr. T. S.

Mort obtained excellent results with Phyllocactus. Although

the employer of gardeners, he himself undertook the work of

polliniating as a recreation from his many absorbing public

pursuits. Mr. W, H. Catlett, later on, did good work with the

same group of plants.

With Anthuriuyn Scherzianwin the same cross has given Mr.

Godwin rose-pink, geranium-lake, and a good white variety. Mr.

G. H. Kerslake, of Rookwood, has done a good deal in cross-

fertilising Chrysanthemums and Bouvardias, and has attained
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some fine results. Both he and Mr, J. H. Horton have raised

good Chrysanthemums which have been appro\'ed in England.

Mr. Kerslake and Mr. W. M. Butterworth have both raised some

fine Dahlias, and Mr. H. J. Carter has raised some very good

Carnations.

A considerable number of florists' flowers, such as Roses,

Dahlias, Carnations, Pansies, Gladioli, Hippeastrums, &c., have

been raised by various horticulturists of this State, but I have

no details of their work, nor do I even know, in most cases,

whether they were crosses or varieties.

Let me invite your attention to the beautiful water-colour

drawings of a fine series of Hibiscus raised at the Sydney Botanic

Gardens by Mr. George Harwood. They are true hybrids, in

my opinion, although there is some doubt at present as to whether

the parents are distinct species or only extreme forms of the

variable H. rosa-sinensis.

The drawings show five seedlings, the parents being //. rosa-

sinensis. var. General Courtegis (pollen-bearer), and H. sp. (per-

haps a form of fi. rosa-sinensis) from the South Sea Islands

(seed-bearer). Only one fruit has been produced from the seed-

bearing plant during the fifteen years it has been under cultiva-

tion in this State.

The flesh-pink flower has been deservedly admired, both for the

delicate colour of its petals and for the size of its flowers. It

flowers freely in the Sydney Botanic Gardens, is well worth}'- of

a name, and I have much pleasure in calling it " George Harwood,"

after its raiser.

I understand that the late Mr. R. D. Fitzgerald did some work

with the cross-fertilization of Hibiscus, Abutilori, &c., but I have

not been able to learn any particulars of his results.

Such is a cursory account of what has been done in hybridi-

sation or cross-fertilisation by workers in this State, often under

great disadvantages, and I hope that a mere recapitulation of it

will incite others to further enterprise.
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8.

—

Comparative Study of Seedlings and Suckers

(A Phase of Ontogeny).

" I would call attention to recent researches in plant ontogeny;

the investigation of embryonic develo23nient, the comparative

study of seedlings, and such observations as have been recently

made by Prof.^ R. T. Jackson upon the reappearance of juvenile

and ancestral traits in offsets and runners."*

Dr. Robinson then points out that while systematic zoologists

have long made use of ontogeny in determining group affinities,

botanical taxonomists have been much less successful in drav/ing

from the early stages of plants like inferences. " Ontogeny has

for the plant-taxonomist a wealth of information as yet unrevealed

regarding the affinities of genera within the family, and species

within the genus. . . . The form, position, and venation of

leaves, the nature of the petioles, stipules, pubescence, and glan-

dularity, all shown in the seedling, are significant." Let me
draw attention to this fascinating field of enquiry in Australia.

The only genus, as far as I am aware, in which observations have

been systematically made in this direction is Eucalyjjtus. Mueller

drew attention to the value of seedlings and suckers for diagnostic

purposes, and Mr. Deane and I may fairly lay claim to have

insisted on their great importance in taxonomic work. Lubbock's

work on seedlings will at once occur to one in this connection.

Mr. L. Cockaynef has recently published some valuable observa-

tions on seedlings in continuation of his former researches, while

at the Sydney Botanic Gardens I have inaugurated a systematic

examination of seedlings. The study of suckers and seedlings

places a powerful weapon in the hands of systematists in the

classification of plants. It is obvious, of course, that the experi-

menter who undertakes this line of research should either be a

good systematist himself, or should co-operate with one. I have

* Prof. B. L. Robinson, op. cit.

+ An Inquiry into the Seedling Forms of New Zealand Phanerogams and
their Development. Tram. N.Z. Instit. xxxiii. 265.

52
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thus cursorily alluded to a subject which is so important and so

full of general interest that it deserves much ampler treatment.

9.

—

Eucalyptus.

(a) A critical revision of the genus.

Many years of travel in our forests, and critical examination

of botanical material, brought the fact home to ftie ver}'' clearly

that in many cases it was necessar}^ to obtain access to types.

Many species of our national genus Eucalyptus were described at

a period when botanical descrij)tions were frequently inadequate;

furthermore, recent monographers had not access to certain types

at all. I arrived at the conclusion that the only satisfactory way

of dealing with the genus was to obtain the original description

in every instance and, if possible, the loan of the type, a gift of a

co-type or a fragment of the type or, in the case of uniques, a

drawing made by a botanical artist. The principal object of my
visit to Europe in 1900 was to ascertain where the types were,

and to inspect as many as possible. I made coj)ious notes

in various British and foreign herbaria, made arrangements

for copies of descriptions from works not in any Australian

library, and for faithful drawings of uniques. For these I am

chiefly indebted to the kindness of Kew. Since my return I have

been entrusted with the loan of a number of important collections

of specimens of the genus numbering from about forty to nearly

a thousand. It is a mark of confidence in ocean steamships, and

in me personally that I much appreciate, that directors controlling

irreplaceable national collections should permit their treasures to

be sent to the Antipodes and back. Many of the specimens are

of the greatest interest and a number, I find, were not seen

either by Bentham or Mueller. Where duplicates of rare

specimens were available, they have been willingly presented to

the National Herbarium at the Botanic Gardens, and it is an

advantage to science that I have figured uniques, for one shudders

at the sight of a priceless, unfigured specimen, that might readily

be damaged or entirely lost. I am going to the bed-rock, so to

speak, with every species, and have already made a large number
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of interesting observations. A. number of discoveries of more or

less importance are only awaiting time and opportunity for publi-

cation ; in other cases interesting lines of enquiry have been

suggested which, it is hoped, may, in some instances, lead to a

better knowledge of the genus. The research has developed into

one of far greater magnitude than I anticipated when I left for

Europe, but I have put my hand to the plough and will not turn

back.

6. Variation in Uucalyptus under cultivation.

The variation of Eucalypts under cultivation is remarkable,

and study of it promises some valuable results. So much, indeed,

do these plants depart from the types that Naudin, Trabut and

Kinney have between them described a large number of new

species from cultivated plants in the south of France, in Algeria

and in California respectively. Mueller always maintained (1)

that it was in the highest degree improbable that species unknown

in Australia should have persistently escaped the notice of

collectors other than seed-collectors; and (2) that the cultivated

species were really varieties of spontaneous species. I have seen

additional cultivated "species" which have been published since

Mueller's death and others which he never saw, and I also agree

that those I have seen so far are but cultivated varieties of our

species. However, in order to make observations really valuable,

collections of cultivated Eucalypts should be made in as many
parts of the world as possible. I have already accumulated a

large series, and it is my intention to depict variations from the

type, this being a research in which profuse pictorial illustration

is absolutely necessary. So far as I have gone, I can say that

Eucalyptus under cultivation exhibits variations which throw

valuable light on the affinities of the spontaneous varieties to the

types, and also indicate affinities (perhaps in some cases unsus-

pected) betw^een species. When our facts are properly classified,

I do not doubt that the stud}' of cultivated forms will be a most

powerful adjunct to a study of the spontaneous ones, enabling us

to better assess the relative value of species, and to group the

members of this protean genus, with respect to their true affinities,
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better than is possible in the present state of our knowledge. In

connection with this work I have, as hinted already, been for

some time collecting seedlings of various Eucalypts, in regard to

which I possess, otherwise, full botanical material.

The genus Eucalyptv.s is given prominence to for obvious

reasons, but the amount of variation in other genera may be as

great. Where Australian Acacias have been grown for long

periods, e.g.^ in the Riviera and California, variation has (in some

groups) proceeded to such an extent that it is often impossible in

the present state of our knowledge to indicate the species from

which they have sprung. Variation is not confined to the

phyllodes, but extends to the minute floral organs.

10. What is a Species'?

A species is the embodiment of a theory—a working hypothe-

sis. It is a standard or rallying point, around which we range

the vegetable units. N"o species can be absolutely definite, except

as regards the type itself, although in the present state of our

knowledge the contrary may appear to hold good in some cases.

We strive after a wrong ideal by making the boundaries of a

species too rigid; species-names are a convenience of classification,

and the process of variation, the natural manufacture of species,

is going on everywhere around us.

Inasmuch as a species is an hypothesis, there will be varying

opinions as to the value of any one in particular. A man may

be an extremist in two ways : he may be a consolidator or

" lumper " of species; this fault of extremism is comparatively

rare. Fortunately in the other direction we have few extremists

of the type of Swainson,* who must have spent much of his time

with his Latin dictionary hunting out adjectives, and finally

"exhausted" the supply.

Swainson's Report is one worth}^ of more than passing notice.

He was an F.R.S. and a respected scientific man (a zoologist), and

* "Further Papers relative to the Discovery of Gold in AustraHa." Pre-

sented to (Home) Parliament, December, 1854. Victoria, 24 Nov., 1853

(187). Botanical Report by William Swainson, Esq., F.R.S., pp. 98 et ^eq.
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3'-et he had the temerit}^ to give an exhibition of reckless species-

making that, as far as I know, stands unparalleled in the annals

of botanical literature. As a " shocking example " of what

lengths an unbridled systematist may go to, it certainly should

not be buried in the pages of a geological Blue-book.

EUCALYPTID/E.

I. Dried specimens of the sprigs in separate papers, the different

genera (all new), or the principal divisions of the family,

marked on each :

—

1st Series 68

2nd Series 297

3rd Series 160

4th Series (species growing on the Government Domain, Melbourne) 39

564
II. Species and varieties contained in small paper bags, labelled as

above, each containing capsules, leaves, and (where pro-

curable) seeds and buds :

—

1st Series 33

2nd Series •" 167

3rd Series 691

4th Series. From the Government Domain 39

930
III. Papers of sprigs of the capsules, etc, collected on the Blue

Mountains, New South Wales 26

T^ofaZ of species and varieties 1520

Pines.

A series of large bags and tin cases, numbered and named, of all the

species of Casuarhiere examined and determined from 26th

July to 29th September (a few separate packets of " unex-

amined species") 201

A series of large bags and tin cases of my rlew genus Echinocai-pus

or Grass Pines, numbered and named 21

222

" List of species of Casuarinese or Australian Pines, discovered, named
and described by Mr. Swain son, and of which seeds and cones (mostly in

abundance) have been collected for the Victorian Government."
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Then follows a list of 213 species of Casuarinete, with botanical

names and English equivalents. Mr. Swainson has a note :

—

" In several instances different species and numbers appear under the same

specific name. All these must therefore be considered provisionary, and

arose from not keeping a memorandum of the names I had already used.

Without a single book to refer to, I have been obliged to leave several of the

latter species unnamed (although described) rom having exhausted all the

specific names I can think of that were at all applicable to the species."

There were two portfolios " with drawings and dissections,

natural size and magnified, of different species and genera* of

EucalyptidemJ^ . . . "These drawings will be personally

delivered to the Curator before I leave Melbourne."

I have not been able to trace what became of the drawings,

descriptions (of E^icalyptidece and Casuari7iece) and of the speci-

mens. Mueller probably allowed them to find their way to the

rubbish heap.

Hooker's Journal of Botany, vi. 186 (1854), has some further

information in regard to Swainson's Botanical Report. Lieut.-

Governor Latrobe appointed Mr. Swainson "to study and report

on the timber of the colony (Victoria), chiefly Eucalypti and

CasicarineceJ' The Journal contains a letter, dated 2nd October,

1853, from Swainson to Latrobe, which is not contained in the

official document I have already quoted.

In connection with the question of variation and limits of

species, I would invite attention to Darwin's " Origin of Species."

I have used the sixth edition, and chapter ii., "Variation under

Nature," deserves to be carefully studied. The extracts I give

have been taken from that chapter. "The general tendency of

the youngt naturalist will be to make many species, for he will

become impressed, just like the pigeon or poultry-fancier before

* What these genera are I do not know. Swainson refers to CantJiocarpus

(Red Gum); Tricanthus (the "Straight Stringybark "), of which "there are

numberless species;" Microcarpns (Native Box), of which he collected "a

few species."

t If Darwin had known of Swainson's exploit he would have seen that this

tendency is not confined to youth.
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alluded to, with the amount of difference in the forms which he

is continually stud3dng."

Then again he states :

—

" Practically when a naturalist can unite by means of inter-

mediate links any two forms, he treats the one as a variety of the

other; ranking the most common, but sometimes the one first

described, as the species, and the other as the variety. But cases

of great difficult}^ sometimes arise in deciding whether or not to

rank one form as a variety of another, even when they are closely

connected by intermediate links ; nor will the commonly-assumed

hybrid nature of the intermediate forms always remove the

ditiiculty."

An extensive acquaintance with the genus Eucalyptus shows

me that the more one proceeds with a study of it, the more we

find barriers break down, variations presenting themselves in the

most unexpected ways. Let me illustrate my point by a homely

diagram. The centres of the circles are species, we will sa}^

Eucalyptus gracilis and E. odorata, for the sake of argument.

Around the centre of each, forms accumulate which more and

more diverge from the types, as shown by the spreading circles.

The plant represented by the circle at Z still belongs to odorata,

but it is a good deal removed from the type. As these circles
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diverge, they intersect the circles belonging to other species, say

at A for example. In other words, a plant at A partakes of

certain characters both of gracilis and odorata. A systematist

may think it his duty to interpose a species at A, as he is unable

to recognise it as a form of gracilis more than odorata. This

does but alter the position of the difficulty, as further discoveries

bring to light fresh circles which invade other spheres of influence."^

To put the matter in another way,—where it is found that two

species have affinities, a man may, by unduly concentrating his

attention on one, imagine that the forms of both may be looked

upon as forms of one. For example, it is quite easy, by a kind of

induction, to make all specimens of odorata and gracilis forms of

one or other species only. This is where the personal equation

comes in, and to quote Darwin, " the opinion of naturalists having

sound judgment and wide experience seems the only guide to

follow."

A further remark of Darwin's is much to the point :

—

" Hence it is the most flourishing, or, as they may be called,

the dominant species—those which range widely, are the most

diffused in their own country, and are the most numerous in

individuals—which most often produce well-marked variecies, or,

as I shall consider them, incipient species." Such species as

Eucalyptus Gunnii, viminalis, tereticornis, and amygdalina

present many confirmatory illustrations of the truth of Darwin's

remarks. In this connection I would invite attention to Darwin's

dictum :

—

" Species of the larger genera in each country vary more fre-

quently than the species of the smaller genera."

The perplexing results of attaching names to too many forms

of Eucalyptus has been prominently before Mr. A. W. Howitt, with

whom I have often discussed the question. He is of opinion that

names should only be conferred on "groups," which is an ideal

not attainable in practice, since the difficulty of defining a species

is only transferred to the " group."

* This expression is a convenient one, though of course, strictly speaking,

there is no " influence "' at all.



president's address. 801

Our zoological friends sometimes experience a similar difficulty,

a discussion having recently taken place at the Linnean Society

of London* in regard to the difficulties that present themselves

in defining and naming corals.

In the matter of dealing with individual differences of forms,

Darwin may again be quoted :

—

"It should be remembered that systematists are far from being

pleased at finding variability in important characters. . . .

Authors sometimes argue in a circle when they state important

organs never vary; for these same authors practically rank those

parts as important (as some few naturalists have honestly con-

fessed) which do not vary."

Dr. Robinsonf expresses a similar view indifferent language :

—

"It is easy to see that species as now recorded in literature are

by no means alike, and that they cannot be regarded as equiva-

lents in any complete or logical system of classification.

Curiously enough the term " species " seems to be growing more

and more popular, as it means less and less. J: Often and on all

sides we hear lengthy arguments and emphatic asseverations to

the effect that this or that plant is a ' perfectly good species,'

and if in the course of monographic work a so-called species is

let down to varietal rank, it rarely fails to find somewhere its

ardent defenders, who appear to hold the curious view that the

monographer has not merely expressed a scientific opinion, but

has somehow perpetrated an injustice upon the plant or its

describer.'L

It will soon be accepted as indisputable that " species must be

subjected to a gradual reclassification along more definite lines. . .

Each species must be examined in the light of vastly more

* " On the necessity for a provisional nomenclature for those forms of life

which cannot be at once arranged in a natural system." By H. M. Bernard.

Abstract in Proceedings, Nov., 1900-June, 1901, p. 10.

t Op. cit.

X It will be'Jobserved for instance, in passing, that Mr. F. M. Bailey is

very sparing in the use of varieties, making his named forms species instead.
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copious material than at present exists even in our largest

herbaria. . . . Let us, then, proceed with the accumulation

of material, with the collection of specimens that may illustrate

each species at every stage of development, in every part of its

range, in every environment in which it occurs. In this matter

we are much behind zoologists; they often work with hundreds,

or even thousands of specimens, while we try to draw like

inferences from dozens."

11. The Duty of Clearly Indicating Species.

Mr. J. J. Fletcher has shown* what sad confusion and waste

of energy have arisen through failure on the part of the early

zoologists to preserve records of their Australian types, and

although Australian botanists are in a far better situation than

their zoological confreres, there are many instances in which

energy has been wasted in fruitless speculations in regard to

types, which are of course the foundations on which systematic

botany rests. Just as a building may come crashing down
through a defect in its foundations, so may a large superstructure

of observations be rendered useless and perhaps even mischievous

because built upon a mistaken type. Further, everyone who
describes a plant takes upon himself a responsibility to see that

present and future generations may precisel}' understand the

plant described. I refer to this important matter before this

Society with the greater emphasis because I assert that the

botanists who have contributed to our Journal during the last

few years have kept this duty very clearly in mind. Dr. Robin-

son lays great stress on publishing the exsiccati-number of types.

But in Australian herbaria the practice of cataloguing their

contents is in its infancy. Herbaria in this continent only date

from the time of Mueller, Australia being looked upon merely as

a collecting ground for other (chiefly European) nations, and the

idea of forming a herbarium in Australia never seemed to have

* Report A.A.A.S. (Melbourne, 1900), p. 69.
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been thought of until the expiry of the first half of the nineteenth

century. But the method of indicating a type is perhaps a detail;

all that we should insist upon is that the author shall unmis-

takably indicate on his label his type, and, if necessary, aiford

access to it. He will save trouble in the latter respect b}^ dis-

tributing specimens to some of the leading herbaria, with the

word " type " indicated on the label. My own practice in the

National Herbarium of New South Wales has been to mark a

type by a label pasted on the specimen thus

—

TYPE
and I have been punctilious about putting ample information on

the label. We Australians know to our cost how difficult sys-

tematic work has sometimes been through the easy-going ways of

systematists who have preceded us. So long as they were alive

they could indicate their own types, or believed the}^ could, but

in some cases they have passed away without leaving a sufficiently

clear record, and botanical anarchy is sometimes the result.

This matter of looseness of description of new plants is ably dealt

with by Prof. B. L. Robinson in a recent Presidential Address,"^

which renders unnecessary some similar remarks I had i3repared.

I will only say that ample field notes should be attached to the

specimen wherever possible. Let them be really field notes, that

is to say, written in the field with the tree or other specimen in

view, and with the impressions sharp. It is surprising how soon

one's memory fails, and what a mine of information there often

is in a field note, in a brief expression or form of words written

down by a collector with little or no idea of the full meaning of

his words, afterwards to be read in the light of ampler knowledge.

T have, in a disjointed wa}^ I fear, set before you some of the

results of recent botanical activity which are of special interest

to us, and I have indicated some of the work that requires to be

done. Every line of research completed does but open out a

* Oy. cit. p. 763.
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vista which stretches into the boundless infinity of what remains

to be achieved.

" I say that man was made to grow, not stop;

That help, he needed once, and needs no more,

Having grown but an inch by, is withdrawn :

For he hath new deeds, and new helps to these.

This imports solely, man should mount on each

New height in view; the help whereby he mounts,

The ladder-rung his foot has left; may fall,

Since all things suffer change save God the Truth."

KoBERT Browning, " A Death in the Desert."

In indicating, with such fulness, how vast are the fields of

botanical science which remain untilled, I hope I shall not

dishearten even the youngest member of our Society. Let the

survey of the situation rather nerve us to fresh efforts, and let a

stimulus be the memory of our noble-hearted founder whose

beneficence to us should be recited at least ever}^ year at this

annual gathering, as is the laudable practice of the University at

its " commemoration " of benefactors.

Many of you can readily call to mind the happy, enthusiastic way

in which Prof. Stephens, a former President, once uttered the

words
Floreat Societas Linneana !

Perhaps there is a special appropriateness in that sincere wish

for the welfare of our beloved Society being reiterated by a

botanical President.

On the motion of Mr. R. H. Cambage a cordial vote of thanks

was accorded to the President for his interesting Address.

The Hon. Treasurer presented the balance sheet for the year

1901, and moved its adoption, which was carried. The Society's

income for the financial year ended December 31st, 1901, was

£1,053 12s.; the expenditure £1,067 10s. lOd. (including one

account for £17 12s. 6d. from 1900); with a credit balance of

£45 7s. (including one cheque for £17 12s. 6d., not presented
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before 31st December, 1900) from the previous year, leaving a

credit balance of <£31 8s. 2d. The income of the Bacteriology

Department was £586, and the expenditure £534 lis. 3d.; with

a credit balance of £82 9s. lOd. from last year, leaving a credit

balance of £133 18s. 7d.

On the motion of the Hon. Treasurer it was resolved that the

suspension of the operation of Rule vi., providing for the pay-

ment of entrance fees, should be continued for all members

nominated or elected during the year 1902.

No other nominations having been received, the President

declared the following elections for the current session to have

been duly made :
—

President : J. H. Maiden, F.L.S., &c.

Members of Council (to fill five vacancies) : Professor T. W.
E. David, B.A., F.R.S., Messrs. Henry Deane, M.A., F.L.S.,

M. Inst. C.E., ifec, James R. Garland, M.A., James P. Hill, B.Sc,

F.L.S., Prosper N. Trebeck, J.P.

Auditors : Messrs. Duncan Carson and Edward G. W. Palmer,

J.P.
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CONCLUSION OF THE ADDRESS
Delivered by the Hon. James Norton (then President) on 27th March, 1901,

and now substituted for the last three paragraphs published in page 794,

Part 4, of the Proceedings for the year 1900.

HOBART.

At a meeting held at Government House on 14th October,

1843, the members of the Tasmanian and Horticultural Societies

and other gentlemen determined to form a garden, to be under

the care of the Royal Society. The Governor subsequently

assigned to the Society, for that purpose, a large portion of the

Government House grounds; and on 12th September, 1844,

announced that Her Majesty Queen Victoria had signified her

consent to become Patroness of the Society, under the designation

of " The Royal Society of Van Diemen's Land for Horticulture,

Botany and the Advancement of Science."

In 1847 Mr. F. W. Newman, of Sydney, was appointed

manager, and, after a short interim appointment of the Rev. Dr.

Lillie, Dr. Milligan was appointed Secretary in 184.8; he remained

in office until 1860. After another interim appointment of the

Hon. W. Archer, the late Sir James (then Dr.) Agnew was

elected in 1861, and he remained in office till 1885, when the

present Secretary, Mr. Alexander Morton, took his place.

Mr. Newman died in 1859, and was succeeded by Mr. F.

Abbott, who had been employed under him and is now in office.

In 1885 the gardens, together with the Museum, were placed

by Act of Parliament under a Board of official and other Trustees

and endowed with .£800 a year, with liberty to supplement the

same by the sale of plants and flowers, but comparatively little

work has been done for want of space and funds.

The area of the gardens, which are situated on the bank of the

River Derwent and adjoin the Government House grounds, is

about 20 acres, and they are kept in order by the labour of seven
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men, supplemented from time to time by prison labour. Musical

band performances are permitted on Sundays.

Perth.

The Government Botanical Garden of Perth adjoins the beauti-

ful Government House Domain. Its area is comparatively small,

but the Curator, Mr. Daniel Feakes, under whose control the

garden was placed in 1887, is also charged with the management

of other Government gardens and of various parks and reserves.

To this gentleman's zeal and untiring energy the beauty and

the present state of perfection which the garden has attained

appear to be mainly due.

After making allowance for its youth, it bears very favourable

comparison with other gardens of the same character, and it is to

be hoped that the wondrous indigenous floral wealth of the State

of Western Australia will encourage the cultivation of the many

strange and beautiful plants which the growth of civilization has

so unfortunate a tendency to destroy.

The late Baron von Mueller was up to the time of his death

(in 1890) Consulting Botanist to the State, and was succeeded by

Mr. Fred. Turner, of Sydney. Dr. A. Morrison is Botanist to

the Bureau of Agriculture.

Sydney.

Mem.—The area of the Sydney Botanical Gardens has, since

the disastrous Garden Palace fire, been increased to 190 acres.

[Printed off May 15th, 1902.]
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Introduction.

Until 1878, the date of publication of the Rev. Tenison-

Woods's " Census," (Proceedings Royal Society of -Tasmania for

1877), nothing whatever had been done towards an enumeration

of the Mollusca of Tasmanian waters. In that Census, which is

the basis of the present essay, the author collated all the species

which had been attributed to Tasmania and included a very large

number of new species diagnosed by him in earlier communica-

tions to the same Society. Messrs. Petterd and Beddome at later

dates separately contributed descriptions of new Tasmanian

Mollusca. All the aforesaid new species remain unfigured,

except a few which were very indifferently illustrated in Tryon's

" Manual of Conchology."

Editorial Notr.—Proofs of pages 1-64 of this paper were forwarded to Prof. Tate
during tlie last week of August and the first week of September ; but in consequence
of his illness, which terminated fatally on 20th September, only pages 1-24 were revised

and returned by him. Under these circumstances the Editor acknowledges valuable
assistance in seeing the Revised Census through the press, received from Mr. C. Hedley.

It seems desirable to point out that the Authors in a number of cases, but not
invariably, have adopted the somewhat unusual practice of quoting Journals by the
dates of publication without reference to those which form part of the titles. Thus
*' P.R.S.Tasm. 1877, p. 113" stands for P.R.S.Tasm., 1876, p. 113 [1877] ; and (p. 392)
" P.L.S.N.S.W. 1894, p. 173, 1. 14, f. 11 ; 1895, p. 695 " for P.L.S.N.S.W. 1894, p. 173, t. 14,

f. il
; p. 695 [1894-95]— (Ocfo&er 15th, J901).
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